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ABST RACT

Commercially available low temperature thermocouple wire from

all major manufacturers has been exhaustively tested to determine the

inhomogeneity and interchangeability characteristics of the wire. The

results of special tests to determine the effect of straining or kinking

thermocouple wire are also given. Previously printed low temperature

thermocouple tables have been smoothed in the first and second differ-

ences and are included as an appendix to the report. Spot calibrations

between liquid helium and liquid nitrogen temperatures and between

liquid nitrogen and ice temperatures show that these tables are sufficient

for most engineering requirements. Preliminary work on several gold-

iron alloys indicates that these alloys will allow more accurate thermo-

electric temperature measurement in the liquid helium - liquid hydrogen

tempe rature range.
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I!NT RODUCTION

The overall objectives of the thermometry work being done in the

Cryogenics Division may be divided into three phases: 1} Establishment

of thermocouple calibration tables for cryogenic use, 2} Development of

new thermocouple materials for the temperature range from 4 ° to 90°K,

and 3} State-of-the-art resistance thermometer evaluation. Phases 1

and 2 are being done entirely by the Properties of Solids Section while

phase 3 is being done primarily in the Cryogenic Metrology Section.

The primary purpose of the thermocouple project is to character-

ize the commercially available thermocouple materials which are com-

monly used at cryogenic temperatures. This characterization includes:

1} producing an acceptable calibration table for each of these materials,

2} determining the degree of inhomogeneity to be found in each type of

wire from each manufacturer, 3} determining the degree of interchange-

ability of commercially produced wires, and 4} determining the sensi-

tivity of various types of wires to physical abuse such as straining and

kinking. An undetermined but probably incredibly large amount of time

and money has been wasted because this information has not been avail-

able in the past. The increasing use of cryogenic fluids in our aerospace,

military, and research industries demand reliable information concern-

ing today's thermocouple materials.

Newly generated calibration tables for the common materials are

given in Appendix A. These tables are smoothed versions of previously

distributed tables. Extensive spot checking has shown that these tables

are acceptable for engineering work with presently available thermo-

couple material. In order to make the tables as useful as possible, a



thermocouple data service has been established and is operated by the

Cryogenic Data Center, NBS, Boulder. This service has been used by

virtually all of the major aerospace companies and many universities

and research centers. A detailed description of this service is given in

Appendix B of this report. The computer program used in the thermo-

couple service has been written using three principle computer languages

- Fortran II, Fortran IV, and Fortran 36. The existence of these three

forms makes the program compatible for use in most large computer

installations. Appendix C contains listings of the programs in each of

the above forms.

An extensive experimental program to determine the homogeneity

and interchangeability characteristics of commercial low temperature

thermocouple materials has been completed. The information made

available by these tests will be valuable to both the manufacturers and

users of thermocouples. Manufacturers will now have definite guide-

lines to check their wires against with respect to homogeneity and batch

to batch reproducibility. The inhomogeneity and interchangeability data

give the user another useful criteria to follow when choosing a thermo-

couple system. Special tests on the effect of kinking or straining ther-

mocouple wires may be used to more effectively determine when a par-

ticular thermocouple system has been damaged to the extent that the un-

certainty in the output exceeds tolerances.

An important secondary aim of the project was to study new ther-

mocouple materials which would extend the usefulness of this method of

temperature measurement. Extension of accurate temperature mea-

surement with thermocouples at and below liquid hydrogen temperature

is of particular interest. There is also a growing need for a material

for use as a standard reference material for temperatures below liquid

nitrogen temperature.
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In the course of our work we have found it necessary to develop or

expand several techniques which are necessary for precision thermom-

etry. Some of the problems studied are: I} consistent methods for char-

acterizing the inhomogeneities of thermocouple wires, 2} spot calibra-

tion of capsule type platinum resistance thermometers at the triple point

of water, 3) Mueller bridge calibration and use, and 4) statistical meth-

ods of data acquisition.

COMMERCIAL THERMOCOUPLES

The materials commonly used at cryogenic temperatures and which

are referred to as commercially available are copper, constantan,

Chromel, Alumel, normal silver (Ag 0.37 at. % Au), and Au 2. 1 at. % Co.

Our test inventory of these materials was made up of several spools of

each material from each major manufacturer.

The dip test program performed with these materials was designed

to give inhomogeneity data for short range, medium range, and long

range wire samples. In addition to the homogeneity tests an additional

dip test was done to allow comparison of this wire with wire used in

previous work. Since a different probe configuration was required to

examine each of the properties mentioned above, four different sample

probes were made for each spool ofthermocouple wire. The make-up

and purpose of these four probe types are as follows:

Type 1: Probe type 1 is made from a single continuous wire.

Approximately 15 feet of this wire is coiled on a

bakelite tube and the two free ends are connected

across a potentiometer. The probe is lowered

into a cryogenic bath, and the magnitude of the

emf output is observed. The emf is due to



Type 2:

Type 3 :

inhomogeneities in the wire for the given tem-

perature gradients. The short range (approxi-

mately 15 feet)inhomogeneities are thus deter-

mined.

The data from this type of probe will be valuable

to users since, for instance, this will be the

effect they can expect as the liquid level changes

along their thermocouple wires.

Probe type Z is a single leg thermocouple with

one wire from the front of a roll and the other

wire from the back of the same roll. This

probe allows us to see any differences in the wire

that might exist after many feet of wire have

been used. The output from this type of probe

is due to medium range inhomogeneities (100

to 500 feet). The results of the probe type Z

data will be helpful to a user in that he will

know how much difference to expect in the first

and the nth thermocouple from the same roll of

mate rial.

Probe type 3 is again a single leg T C. In this

case, however, the two legs are taken from dif-

ferent rolls of the same material. The data

from the test will provide the user with an indi-

cation of what to expect when he makes two

thermocouples from different rolls of the same

material. These results are termed the long

range inhomogeneities.



Type 4: Probe type 4 is a common differential T C.

It is used to compare the emf from our sample

wires to the emf's given in Circular 561 and

previous low temperature calibrations. The

wires finally chosen for calibration should

allow a smooth fit with the existing standard

T C tables.

Schematic representations of the prube types are given in figure I.

Probe types I, II, and III were tested at liquid nitrogen and liquid

helium temperatures. Condensed results of these tests are tabulated in

Table I. The type IV differential thermocouple was tested from liquid

helium temperature to liquid nitrogen temperature and from liquid

nitrogen temperature to ice temperature. Table III gives the results of

the differential thermocouple tests. In general the agreement with the

interim low temperature tables is quite good. As a result of these

industry-wide sampling tests, it has been shown that the calibration

tables distributed in the summer of 1965 amply fill most engineering

needs for thermocouple tables.

A number of samples of each material were given special tests to

determine the effect of accidental kinking or straining. The test samples

for these tests were made by deliberately kinking one leg of the thermo-

couple in the "kink" case and by elongating one leg by 2°70in the strain

case. The results of the kink and strain tests are compared to the un-

damaged tests in Table II. This was not an exhaustive test of each sam-

ple from each manufacturer, but the general effect of abusing a thermo-

couple wire is evident. In normal assemblies, the additional voltages

caused by accidental hard-working of the alloys should be equal to or

less than those given in Table II.



SCHEMATIC OF THERMOCOUPLE DIP TEST PROBES

TYPE T

De tection
Circuit

SINGL E CON T/NUOUS

WIRE.

TYPE rr
Detection

Circuit

A - FROM FRONT OF SPOOL

B- FROM BACK OF SPOOL

TYPE TTT
Detection
Circuit

C D

TYPE ]3Z
De tection

Circui

A

C- FROM SPOOL ONE

D- FROM SPOOL TWO OF SAME

NOMINAL MATERIAL.

COMMON TWO �VIA TER/AL

THERMOCOUPLE CIRCUIT

Figure 1
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DEVELOPMENT THERMOCOUPLES

At the present time no commercial thermocouple material is sen-

sitive enough to allow good absolute temperature determination below

liquid hydrogen temperatures. At liquid hydrogen temperature Chromel

vs. Au Z. 1 at. % Co is sufficiently sensitive, but Au 2.1 at. % Co is a

supersaturated solid solution at room temperature and is unstable. 5%

shifts from calibration have been observed over a Z-year period in this

laboratory. There is, therefore,an urgent need in the aerospace and

scientific industries for a stable, sensitive thermocouple material to be

used in the very low temperature range.

Several "exotic" materials have been evaluated by dip tests simi-

lar to those discussed previously. The new materials tested have been:

I) Au 0.02 at.% Fe, 2) Au 0.03 at. % Fe, 3) Au 0.07 at.% Fe, 4) Rh 0.5

at. % Fe, 5) Au 10g0 Ni, and 6) Au 18% Ni. The gold-iron alloys are the

most promising of the new materials tested. Figure Z gives the sensi-

tivity vs. temperature relationship for the gold-iron alloys when paired

with Chromel or normal silver wire as the passive element. These

curves illustrate the high sensitivity of the gold-iron alloys as com-

pared to the gold-cobalt alloy in the 1 to 15°K range. The Chromel vs.

Au 0.07 at. go Fe appears to be sufficiently sensitive to use over the

entire cryogenic range. The curves shown in figure Z have been calcu-

lated using data from several different sources and should be considered

for their general form only [.
3, 4, 5]

The standard reference material for the thermocouple industry is

platinum. For thermocouple specifications at liquid nitrogen temper-

atures and above platinum fills the reference material requirements

quite well. At liquid hydrogen and liquid helium temperatures platinum

I0
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has the same deficiency as all pure metals - extreme thermoelectric

sensitivity to trace impurities. A new reference material is therefore

needed which will allow manufacturers to reliably specify the character-

istics of their wires in the very low temperature range.

Work done in this laboratory indicates that Ag -_ 28 at. % Au meets

the requirements of a low temperature thermoelectric standard. A plot

of sensitivity vs. atomic percentage of gold in silver shows that the sen-

sitivity of this alloy varies by only 0.01_v/°K between nominally Z6 - 30

at. % gold. Other criteria considered inthe selection of this particular

alloy are stability after repeated thermal cycling, low thermal conduc-

tivity, ease of handling, and availability in quantities needed.

RESISTANCE THERMOMET RY

The reference thermometers to be used in the thermocouple cali-

brations were a calibrated platinum resistance thermometer from Z0°K

to 300°K and a calibrated germanium resistance thermometer in the 4°K

to Z0°K range. In order to maintain strict statistical control three ther-

mometers of each type were required. One germanium thermometer

was calibrated by NBS, Washington. No further preliminary work was

required on the germanium thermometers.

Several of the L & N capsule type thermometers with NBS calibra-

tions were available; however, the calibrations were several years old.

This, coupled with the fact that each thermometer had been used re-

peatedly since being calibrated, required us to spot check the available

thermometers. If they were acceptably close to the original calibration

at the triple point of water temperature, only minor corrections to the

original calibration would be required. The corrected calibration could

be accurately checked in the liquid hydrogen and nitrogen temperature

range with a vapor-pressure bulb especially designed for calibration of

resistance thermometers.

IZ
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Very little could be found in the literature regarding the type of

tests we were attempting on the capsule type thermometers. Our tech-

nique, therefore, developed by trial until our results were as consistent

and precise as our instrumentation would allow. A few of the refine-

ments that developed in the course of our triple point of water experi-

ment are listed below:

1. The capsule type thermometer must be fitted in a mandrel

of Cu or A1 to insure a good and consistent heat path to the

triple point temperature.

2. The triple point cell itself must be allowed to age for at

least one day after freezing the mantle.

3. In order to keep a particular ice mantle for an extended

period the cell must be insulated ix, slush ice at all times.

4. The lead in wires must be tempered in both the cell in-

sulating slush and the inner well liquid.

5. Octoil is better for inner well liquid than is alcohol since

the alcohol absorbs water and causes high resistance

shorts between leads.

6. Enamel or formvar coated wires cannot be used in con-

tact with the slush due to high resistance shorting.

Figure 3 shows the triple point cell and platinum resistance thermom-

eter in their final arrangement.

A relatively large difference in our precision and accuracy led us

to an investigation of the commonly used calibration procedure for the

Mueller bridge. Our work prompted the 1965 revision of "Calibration

of Mueller Bridges" by Paul P. B. Brooks. A description of the "cali-

brator" which we developed is included in this revision. This calibrator
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eliminates the need for an expensive direct reading ratio set which was

previously called for. The cost of equipment needed for a precise cali-

bration is reduced by more than half, thus allowing more laboratories

to use better calibration procedures.

We also found that the Mueller bridge resistance readings are

critically dependent on the bridge warm-up time. As may be seen in

figure 4, approximately 10 hours must be allowed for 100_ accuracy

and about 40 hours for I0_ accuracy. Zero time in figure 4 is taken

as the time at which the temperature controller begins regulation.

We did a rather brief evaluation of several GaAs diodes. Our

data indicated a bend in the voltage near liquid hydrogen temperature,

thus making analytical representation very difficult. For our purposes

the GaAs diodes offered no special advantages over other available

types of thermometers.

15
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APPENDIX A

Thermocouple tables in degrees Kelvin (O°K reference) or

degrees Celsius (O°C reference) for the following materials:

1) Copper vs. Constantan

2) Copper vs. Gold-cobalt

3) £5opper vs. "normal" silver

4) Chromel vs. Alurnel

5) Chromel vs. Constantan

6) Chromel vs. Gold-cobalt

7) Iron (J) vs. Constantan

8) Iron (Y) vs. Constantan

9) "Normal" silver vs. Constantan

I0) "Normal" silver vs. Gold-cobalt

A



4 °

THERMOCOUPLE TABLE FOR COPPER VS CONST., ISA TYPE fP-TN , BASED ON

NAT, BUR. OF STANDAROS PUB. R-188 WITH CALC. MULT. FACTCR OF 1.000.

GENERAL , LOT ANY . USERS REFERENCE IEMPERAIURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELEMF OEIDT IEMP EMF DELEMF DEIDT

OEG K MIC V MIC V MIC VIDGK DEG K MIC V MIC V MIC VIDGK

I 0.17 0.17 0.331 41 233.3 10.4 10.505

2 0.66 0.49 C.657 42 243.9 10.6 10.703

3 1.48 0.82 0.978 43 254.7 10.8 I0.898

4 2.62 1.14 1.295 44 265.7 II.0 11.091

5 4.07 1.45 1.607 45 276.8 II.l 11.282

6 5.83 1.76 1.916 46 288.2 11.4 11.470

7 7.90 2.07 2.217 47 299.8 11.6 11.656

8 10.27 2.37 2.515 48 311.6 II.8 11.840

9 12.93 2.66 2.808 49 323.5 11.9 12.022

I0 15.88 2.95 3.096 50 335.6 12.1 12.202

II 19.12 3.24 3.380 51 347.9 12.3 12.380

12 22.64 3.52 3.659 52 360.4 12.5 12.555

13 26.43 3.79 3.933 53 3"13.0 12.6 12.728

14 30.50 4.07 4.203 54 385.8 12.8 12.899

15 34.83 4.33 4.468 55 398.8 13.0 13.068

16 39.43 4.60 4.731 56 411.9 13.1 13.236

17 44.29 4.86 4.992 57 425.2 13.3 13.402

18 49.41 5.12 5.251 58 438.7 13.5 13.565

19 54.78 5.37 5.509 59 452.4 13.7 13.726

20 60.41 5.63 5.765 60 466.2 13.8 13.885

21 66.29 5.88 6.018 61 480.1 13.9 14.043

22 72.42 6.13 6.268 62 494.2 14.1 14.199

23 78.80 6.38 6.516 63 508.5 14.3 14.353

24 85.43 6.63 6.761 64 522.9 14.4 14.505

25 92.31 6.88 7.003 65 537.5 14.6 14.655

26 99.43 7.12 7.242 66 552.3 14.8 14.804

27 106.8 7.4 7.478 67 56_.2 14.9 14.951

28 114.4 7.6 7.711 68 582.2 15.0 15.096

29 122.2 7.8 7.942 69 597.3 15.1 15.239

30 130.3 8.1 8.170 70 612.6 15.3 15.380

31 138.6 8.3 8.395 71 628.1 15.5 15.518

32 147.1 8.5 _.617 72 643.7 15.6 15.653

33 155.8 _.7 8.837 73 659.4 15.7 15.786

34 164.7 8.9 9.054 74 675.2 15.8 15.918

35 173.9 9.2 9.269 75 691.2 16.0 16.050

36 183.3 9.4 9.481 76 767.3 16.1 16.182

37 192.9 9.6 9.691 77 723.5 16.2 16.314

38 202.7 9.8 9.898 78 739.9 16.4 16.447

39 212.7 I0.0 10.103 79 756.4 16.5 16.580

40 222.9 10.2 10.305 80 773.0 16.6 16.713

A-I



THERMOCOUPLE TABLE FOR COPPER VS CONST.,

NAT. BUR. OF STANDARDS PUB. R-188 WITH C
GENERAL , LOT ANY • USERS REFERE

TFSI DAlE SEPTEMBER 1,60

ISA TYPE TP-TN , BASED ON

ALC. MULT. FACTCR OF I.O00.

NCE TEMPERATURE O. DEG. K

BY POWELL,BtNCH

TEMP EMF OELEMF DEIDT TE_P

DEG K MIC V MIC V MIC VlDGK DEG K

81 789.7 16.7 16.846 121

82 806.6 16.9 16.979 122

83 823.6 I?.0 17.112 123
84 840.8 17.2 17.245 124

85 858.1 17.3 17.378 125

86 875.5 17.4 17.511 126

87 893.1 17.6 17.644 127

88 910.8 17.7 17.777 128
89 928.7 17.9 17.910 129

90 946.7 18.0 18.043 130

91 964.8 18.I 18.176 131

92 983.0 18.2 18.309 132

93 1001.4 18.4 18.441 133

94 1019.9 18.5 18.573 1_4
95 1038.5 18.6 18.705 135

96 1057.3 18.8 18.836 136

97 1076.2 18.9 18.967 137

98 1095.2 19.0 I_.C97 138

99 1114.4 19.2 Ig.227 139

I00 1133.7 19.3 Ig.357 140

I01 1153.1 19.4 19.486 141

102 1172.7 19.6 19.615 142

103 1192.4 19.7 19.744 143
104 1212.2 19.8 19.873 144

105 1232. 1 19.9 2C.OOI 145

106 1252.2 2C.I 2C.129 146

I07 1272.4 20.2 2C.257 147

108 1292.7 20.3 20.384 148

109 1313.1 20.4 2C.511 149

II0 1333.7 20.6 20.638 150

III 1354.4 20.7 2C.765 151

112 1375.2 20.8 20.892 152

I13 1396.2 21.0 21.019 153
114 1417.3 21.1 21.146 154

115 1438,5 21.2 21.272 155

116 1459.8 21.3 21.398 IS6
117 1481.3 21.b 21.524 157
118 1502.9 21.6 21.650 158

119 1524.6 21.7 21.776 159

120 1546.4 21.8 21.931 150

EMF DELEMF DEIOT

MIC V MIC V MIC VIDGK

1568.4 22.0
1590.5 22.1
1612.7 22.2
1635.0 22.3
1657.5 22.5

22.027

22.153

22.279

22.405

22.530

1680.1 22.6 22.655
1702.8 22.7 22.780
1725.6 22.8 22.905
1748.6 23.0 23.030

1771.7 23.1 23.155

1794.9 23.2 23.281

1818.3 23.4 23.407

1841.8 23.5 23.533

1865.4 23.6 23.659

1889.1 23.7 23.784

1912.9 23.8 23.910

1936.9 24.0 24.036

1961.0 24.1 24.162

1985.2 24.2 24.288

2009.5 24.3 24.414

2034.0 24.5
2058.6 24.6
2083.3 24.7
2108.2 24.9

2133.2 25.0

24.540

24.666
24.793

24.919

25.045

2158.3 25.1

2183.5 25.2

220B.9 25.4

2234.4 25.5

2260.0 25.6

25.170

25 • 294

25.417

25. 540

25.663

2285.7 25.7

2311.6 25.9

2337.6 26.0

2363.7 26.1

2389.9 26.2

25.785

25.907

26.028

26.148

26.268

2416.2 26.3

2442.6 26.4

2469.2 26.6

2495.9 26.7

2522.7 26.8

26.388
26.507
26.625

26.743
26.860
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THERMOCOIJPLE TABLE FOR COPPER VS CONST., ISA TYPE TP-TN , BASED ON

NAT. BUR. CF STANDARDS PU8. R-188 WITH CALC. MULT. FACICR (IF 1.000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERAIURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,B_NCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT

DEG K MIC V MIC V MIC VIDGK OEG K MIC V MIC V MIC VIDGK

161 2549.6 26.9 26.97? 201 3720.0 31.4 31.481

162 2576.6 27.0 27.094 202 3751.5 31.5 31.589

163 2603.8 27.2 27.211 203 3783.1 31.6 31.697

164 2631.1 27.3 27.327 204 3814.9 31.8 31.805

165 2658.5 27.4 27.443 205 3846.8 31.9 31.912

166 2686.0 27.5 27.559 206 3878.8 32.0 32.019

167 2713.6 27.6 27.6/5 2')/ 3910.8 3Z.O 32.126

168 2741.3 27.7 27.791 208 3943.0 32.2 32.233

169 2769.1 27.8 27.907 209 3975.3 32.3 32.339

170 2797.1 28.0 28.022 210 4C07.7 32.4 32.445

171 2825.2 28.1 28.137 211 4040.2 32.5 32.551

172 2853.4 28.2 28.252 212 4072.8 32.6 32.657

173 2881.7 28.3 28.366 213 4105.5 32.7 32.763

174 2910.1 28.4 28.480 214 4138.3 32.8 32.868

I75 2938.6 28.5 28.594 215 4171.2 32.9 32.973

176 2967.3 28.7 28.708 216 4204.3 33.1 33.078

177 2996.1 28.8 28.822 217 4237.4 33.1 33.183

178 3025.0 28.9 28.935 218 4270.6 33.2 33.287

179 3054.0 29.0 29.048 219 4303.9 33.3 33.391

180 3083.1 29.1 29.161 220 4337.3 33.4 33.495

181 3112.3 29.2 29.274 221 4370.8 33.5 33.599

182 3141.6 29.3 2_.387 222 4404.4 33.6 33.703

183 3171.0 29.4 2S.499 223 4438.2 33.8 33.806

184 3200.6 29.6 29.611 224 4472.1 33.9 33.909

185 3230.3 29.7 29.723 225 4506.1 34.0 34.012

186 3260.1 29.8 29.835 226 4540.2 34.1 34.115

187 3290.0 29.9 29.946 227 4574.4 34.2 34.217

188 3320.0 30.0 3C.057 228 4608.7 34.3 34.319

189 3350.1 30.1 30.168 229 4643.0 34.3 34.421

190 3380.3 30.2 3C.279 230 4677.5 34.5 34.523

191 3610.6 30.3 3C.389 231 4712.1 34.6 34.624

192 3441.0 30.4 30.499 232 4746.8 34.7 34.725

193 3471.6 30.6 3C.609 233 4781.5 34.7 34.826
194 3502.3 30.7 30.719 234 4816.4 34.9 36.927

195 3533.1 30.8 30.829 235 4851.4 35.0 35.028

196 3564.0 30.9 30.938 236 4886.5 35.1 35.128

197 3595.0 31.0 31.047 237 4921.6 35.1 35.228

198 3626.1 31.1 31.156 238 4956.9 35.3 35.328

199 3657.3 31.2 31.265 239 4992.3 35.4 35.428

200 3688.6 31.3 31.373 240 5C27.8 35.5 35.528
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THERMOCOUPLE TABLE FOR COPPER VS CONST., ISA TYPE TP-TN , BASED ON

NAT. BUR. OF STANDARDS PUB. R-188 WITH CALC. MULT. FACTCR OF Io000.
GENERAL , LOT ANY • USERS REFERENCE TEMPERAIURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELLtBUNCH

TEMP EMF DELEMF OEIDT TEMP EMF DELEMF DEIDT

DEG K MIC V MIC V MIC VIDGK DEG K MIC V MIC V MIC VIDGK

241 5063.4 35.6 35.627 281 6565.4 39.4 39.413

242 5099.0 35.6 35.726 282 6604.9 39.5 39.503

263 5134.8 35.8 35.825 283 6644.4 39.5 39.593
266 5170.7 35.9 35.923 284 6684.0_ 39.6 39.682

245 5206.7 36.0 36.021 285 6723.7 39.7 39.771

246 5242.7 36.0 36.I19 286 6763.5 39.8 39.860

247 5278.9 36.2 36.217 287 6803.4 39.9 39.949

268 5315.2 36.3 36.315 288 6843.6 60.0 40.038
269 5351.6 36.4 36.413 289 6883.5 40.1 40.127
250 5388.1 36.5 36.510 290 6923.7 40.2 40.215

251 5424.7 36.6 36.607 29I 6964.0 40.3 40.303
252 5461.4 36.7 36.704 292 7004.3 40.3 40.391
253 5498.2 36.8 36.800 293 7044.7 60.4 40.479

256 5535.0 36.8 36.896 296 7085.2 40.5 40°566

255 5571.9 36.9 36.992 295 7125.8 60.6 40.653

256 5608.9 37.0 37.088 296 7166.5 40.7 40.740
257 5646.0 37.1 37.184 297 7207.3 40.8 40.827
258 5683.2 37.2 37.28C 298 7268.2 60.9 40.913
259 5720.5 37.3 37.3?5 299 7289.2 41.0 40.999

260 5757.9 37.4 37.470 330 7330.2 41.0 41.085

261 5795.4 37.5 37.565
262 5833.0 37.6 37.659
263 5870.7 37.7 37.753
264 5908.5 37.8 37.841

265 5946.4 37.9 37.941

266 5984.4 38.0 38.035

267 6022.5 38.1 38.129

268 6060.7 38.2 38.222

269 6099.0 38.3 38.315

270 6137.4 38.4 38.408

271 6175.9 38.5 38.500
272 6214.4 38.5 38.592

273 6253.0 38.6 38.684
274 6291.7 38.7 38.776

275 6330.5 38.8 38.868

276 6369.4 38.9 38.959

277 6408.4 39.0 39.050

278 6447.5 39.1 39.141

279 6486.7 39.2 39.232

280 6526.0 39.3 39.323
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THERMOCOUPLE

NAT. BUR. OF

GENERAL

TAHLE FOR COPPER VS CONST., ISA IYPE TP-TN , BASED ON

STA_DARDS PUB, R-188 WIIH CALC. MULT. FACTCR OF 1.000.

, LOT ANY • USERS REFERENCE IEMPERAIURE O, DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BbNCH

TEMP

OEG C

EKF DELEMF DEIDT TE_P EMF DELEMF DEIDT

M[C V _IC V MIC VIDGC DEG C MIC V MIC V MIC VIDGC

-272

-271

-270

-269

-268

-6258.58 0.22 0.380 -232 -6023.9 10.5 10.535

-6258.04 0.54 0.T05 -23[ -6013.3 10.6 10.732

-6257.17 0.87 1.026 -230 -6C02.5 10.8 10.927

-6255.98 1.19 1.342 -229 -5991.5 11.0 11.120

-6254.48 1.50 1.653 -228 -5980.3 II.2 11.310

-267

-266

-265

-264

-263

-6252.68 1.80 1.960 -227 -5968.9 ii.4 11.498

-6250.56 2.12 2.262 -226 -5957.2 II.7 11.684

-6248.15 2.41 2.559 -225 -5945.4 11.8 11.867

-6245.44 2.71 2.851 -224 -5933.5 11.9 12.049

-6242.45 2.99 3.139 -223 -5921.4 12.1 12.229

-262

-261

-260

-259

-258

-6239.17 3.28 3.422 -222 -5909.0 12.4 12.406

-6235.61 3.56 3.700 -221 -5896.5 12.5 12.581

-6231.77 3.84 3.974 -220 -5883.9 12.6 12.754

-6227.67 4.10 4.243 -219 -5871.1 12.8 12.924

-6223.30 4.37 4.508 -218 -5858.0 13.1 13.093

-257

-256

-255

-254

-253

-6218.66 4.64 4.770 -217 -5844.9 13.1 13.261

-6213.76 4.90 5.031 -216 -5831.6 13.3 13.427

-6208.60 5.16 5.290 -215 -5818.0 13.6 13.589

-6203.19 5.41 5.548 -214 -5804.3 [3.7 13.750

-6197.52 5.67 5.803 -213 -5790.5 13.8 13.909

-252

-251

-250

-249

-248

-6191.60 5.91 6.056 -212 -5776.6 13.9 14.067

-6185.44 6.17 6.305 -211 -5762.5 14.1 14.222

-6179.02 6.42 6.553 -210 -5748.2 14.3 14.376

-6172.35 6.67 6.797 -2Q9 -5733.7 14.5 14.528

-6165.44 6.91 7.039 -208 -5719.1 14.6 14.677

-247

-246

-245

-244

-243

-6158.28 7.16 7.278 -207 -5704.3 14.8 14.826

-6150.9 7.4 7.513 -206 -5689.4 14.9 14.973

-6143.2 7.7 7.746 -205 -5674.3 15.1 15.118

-6135.4 7.8 7.976 -204 -5659.2 15.1 15.260

-6127.3 8.1 8.204 -203 -5643.9 15.3 15.401

-242

-241

-240

-239

-238

-6118.9 8.4 8.428 -202 -5628.4 15.5 15.538

-6110.4 8.5 8.650 -201 -5612.7 15.7 15.673

-6101.7 8.7 8.87G -230 -5597.0 15.7 15.806

-6092.7 9.0 9.086 -199 -5581.2 15.8 15.938

-6083.5 9.2 9.301 -198 -5565.2 16.0 16.070

-237

-236

-235

-234

-233

-6074.1 9.4 9.513 -197 -5549.1 16.1 16.202

-6064.4 9.7 9.722 -196 -5532.8 16.3 16.334

-6054.6 9.8 9.929 -195 -5516.4 16.4 16.467

-6044.6 10.0 10.133 -194 -5499.9 16.5 16.600

-6034.4 10.2 10.335 -193 -5483.3 16.6 16.733
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THERMOCOUPLE TABLE FOR COPPER VS CONST., ISA TYPE TP-TN , BASED ON

NAT. BUR. OF STANDARDS PUB. R-188 WITH CALC. MULT. FACTCR OF [.000.
GENERAL , LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP EMF DELEMF DE/DT TEMP EMF DELEMF DEIDT

DEG C MIC V MIC V MIC VlDGC DEG C MIC V MIC V MIC VIDGC

-192 -5466.6 [6.7 [6.866 -152 -4687.I 22.0 22.046

-191 -5449.7 [6.9 [6.999 -151 -4665.0 22.1 22.172

-190 -5432.6 17.I [7.132 -150 -4642.8 22.2 22.298

-189 -5415.4 17.2 17.265 -149 -4620.4 22.4 22.424

-188 -5398.1 17.3 [7.398 -148 -4597.9 22.5 22.549

-187 -5380.7 17.4 17.531 -147 -4575.3 22.6 22.674

-186 -5363.1 [7.6 [7.664 -146 -4552.6 22.7 22.799
-185 -5345.3 [?.8 17.79? -145 -4529.8 22.8 22.924

-[84 -5327.4 i7.9 [7.930 -144 -4506.7 23.1 23.049

-[83 -5309.4 18.C I8.063 -143 -4483.6 23.1 23.174

-182 -5291.3 18.1 18.[96 -142 -4460.4 23.2 23.300

-18l -5273.0 18.3 18.329 -141 -4431.0 23.4 23.426

-180 -5254.6 18.4 18.461 -140 -4413.5 23.5 23.552

-179 -5236.1 18.5 18.593 -139 -4389.8 23.7 23.678

-178 -5217.5 [8.6 18.725 -138 -4366.[ 23.7 23.803

-177 -5[98.7 18.8 18.856 -137 -4342.3 23.8 23.929

-176 -5179.8 [8.9 [8.986 -136 -4318.3 24.0 24.055

-175 -5160.T 19.l Ig.ll/ -135 -4294.2 24.l 24.181

-174 -5141.5 19.2 19.247 -134 -4270.0 24.2 24.307

-[73 -5122.2 19.3 19.376 -133 -4245.6 26.4 24.633

-172 -5102.8 19.4 19.505 -132 -4221.I 24.5 24.559

-171 -5083.1 i9.7 19.634 -131 -4196.5 24.6 24.685

-170 -5063.4 19.7 19.763 -130 -4171.8 24.7 24.812

-169 -5043.6 [9.8 [9.892 -[29 -4146,9 24.9 24.938

-168 -5023.? [9.9 2C.020 -128 -4121.8 25.1 25.064

-167 -5003.6 20.1 20.[48 -127 -4096.7 25.1 25.189

-166 -4983.4 20.2 20.276 -126 -4071.5 25.2 25.312

-165 -4963.1 20.3 20.403 -125 -4046.1 25.4 25.435

-164 -4942.6 20.5 2C.530 -124 -4020.6 25.5 25.559

-163 -4922.0 20.6 2C.657 -123 -3995.0 25.6 25.681

-162 -4901.3 20.7 20.784 -122 -3969.2 25.8 25.803

-16[ -4880.5 20.8 20.911 -12[ -3943.3 25.9 25.925
-160 -4859.4 21.1 21.038 -I20 -3917.3 26.0 26.046

-159 -4838.3 2[.[ 2[.165 -119 -3891.2 26.1 26.166

-158 -481_.l 21.2 21.291 -118 -3865.0 26.2 26.286

-157 -4795.8 21.3 21.4l? -117 -3838.7 26.3 26.406

-156 -4774.3 21.5 21.543 -116 -3812.2 26.5 26.525

-155 -4752.6 21.7 21.669 -115 -3785.6 26.6 26.643

-154 -4730.9 21.7 21.794 -I14 -3758.9 26.7 26.76i

-153 -4709.1 2i.8 21.920 -113 -3732.[ 26.8 26.878
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THERMOCOUPLE
NAT, BUR. OF
GENERAL

TABLE FORCOPPERVS CONST., ISA TYPETP-TN , BASEDON
STANDARDSPUB. R-188 WITH CALC. MULT. FACICROF 1.000.

, LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BbNCH

TEMP

DEG C
EMF DELEMF OEIDT TEMP EMF OELEMF OEIDT

MIC V MIC V MIC VIDGC DEG C MIC V MIC V MIC VIDGC

-I12

-III

-II0

-109

-108

-3705.2 26.9 26.995 -72 -2534.1 31.4 31.497

-3678.1 27.I 27.112 -71 -2502.6 31.5 31.605

-3650.9 27.2 27.228 -70 -2470.9 31.7 31.713

-3623.6 27.3 27.344 -69 -2439.1 31.8 31.821

-3596.2 27.4 27.460 -68 -2407.2 31.9 31.928

-I07

-106

-105

-104

-103

-3568.7 27.5 27.576 -67 -2375.2 32.0 32.035

-3541.0 27.7 27.692 -66 -2343.2 32.0 32.142

-3513.3 27.7 2?.808 -65 -2311.0 32.2 32.249

-3485.5 27.8 27.924 -64 -2278.6 32.4 32.355

-3457.5 28.0 28.C39 -63 -2246.2 32.4 32.461

-102

-I01

-I00

-99

-98

-3429.4 28.1 28.154 -62 -2213.7 32.5 32.567

-3401.2 28.2 28.269 -61 -2181.1 32.6 32.673

-3372.8 28.4 28.383 -60 -2148.4 32.7 32.779

-3344.4 28.4 28.497 -59 -2115.6 32.8 32.884

-3315.9 28.5 28.611 -58 -2082.6 33.0 32.989

-97

-96

-95

-94

-93

-3287.2 28.7 28.725 -57 -2049.5 33.1 33.096

-3258.4 28.8 28.839 -56 -2016.4 33.1 33.199

-3229.5 28.9 28.952 -55 -1983.2 33.2 33.303

-3200.4 29.1 29.065 -54 -1949.9 33.3 33,407

-3171.3 29.1 29.178 -53 -1916.5 33.4 33.51!

-92

-91

-90

-89

-88

-3142.1 29.2 29.291 -52 -1883.0 33.5 33.615

-3112.8 29.3 29.404 -51 -1849.3 33.7 33.718

-3083.4 29.4 29.516 -50 -1815.5 33.8 33.821

-3053.7 29.7 29.628 -49 -1781.6 33.9 33.924

-3024.0 29.7 29.74C -48 -1747.6 34.0 34.028

-87

-86

-85

-84

-83

-2994.2 29.8 29.852 -47 -1713.5 34.1 34.130

-2964.3 29.9 29.963 -46 -1679.3 34.2 34.232

-2934.3 30.0 30.0/4 -45 -1645.0 34.3 34.334

-2904.2 30.1 30.185 -44 -1610.6 34.4 34.436

-2874.0 30.2 30.295 -43 -1576.1 34.5 34.538

-82

-81

-80

-79

-78

-2843.7 30.3 30.405 -42 -1541.5 34.6 34.639

-2813.2 30.5 30.515 -41 -1506.8 34.7 34.740

-2782.6 30.6 30.625 -40 -1472.1 34.7 34.841

-2751.9 30.7 30.736 -39 -1437.2 34.9 34.942

-2721.1 30.8 30.845 -38 -1402.1 35.1 35.C43

-77

-76
-75
-74
-73

-2690.2 30.9 3C.954 -37 -1367.0 35.1 35.143

-2659.1 31.I 31.063 -36 -1331.9 35.1 35.243

-2628.0 31.I 31.172 -35 -1296.6 35.3 35.343

-2596.8 31.2 31.281 -34 -1261.2 35.4 35.443

-2565.5 31.3 31.389 -33 -1225.7 35.5 35.543
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THERMOCOUPLE TABLE FOR COPPER VS CONST., ISA TYPE TP-TN , BASED ON

NAT. BUR. OF STANDARDS PUB. R-188 WITH CALC. MUTT. FACTCR OF 1.000.

GENERAL , LOT ANY • USERS REFERENCE TEMPERAIURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,B_NCH

TEMP EMF DELEMF DEIOT TEMP EMF OELEMF DEIDT

DEG C MIC V MIC V MIC VIDGC DEG C RIC V MIC V MIC VIDGC

-32 -1190.1 35.6 35.642 8 312.5 39.4 39.426
-31 -1154.4 35.7 35.741 9 352.0 39.5 39.517
-30 -1118.6 35.8 35.840 I0 391.5 39.5 39.606

-29 -I082.7 35.9 35.938 11 431.2 39.7 39.695

-28 -1046.7 36.0 36.036 12 470.9 39.7 39.784

-27 -1010.7 36.0 36.134 13 510.7 39°8 39.873

-26 -974.5 36.2 36.232 14 550.6 39.9 39°962

-25 -938.1 36.4 36.330 15 590,6 40.0 40.051

-24 -901.7 36.4 36.428 16 630.7 40.1 40.140

-23 -865.2 3b.5 36.525 17 670.9 40.2 40.228

-22 -828.6 36.6 36.622 18 711.2 40.3 40.316

-21 -791.9 36.7 36.718 19 751.6 40.4 40.404

-20 -755.1 36.8 36.814 20 792.0 40.6 40°492

-19 -718.3 36.8 36.910 21 832.5 40.5 40.579

-18 -681.4 36.9 37.006 22 873.1 40.6 40.666

-17 -644.3 37.1 37.102 23 913.8 60.7 40.753
-16 -607.2 37.1 37.198 26 954.6 60.8 40.840
-15 -570.0 37.2 37.294 25 995.6 41.0 40.926

-14 -532.7 37.3 37.389 26 1036.6 61.0 41.012

-13 -495.3 37.4 37.484

-12 -457.8 37.5 37.579

-II -420.I 37.7 37.673

-I0 -382.4 37.7 37.767
-9 -344.6 37.8 37.861

-8 -306.7 37.9 37.955

-7 -268.7 38.0 38.049

-6 -230.6 38.1 38.143

-5 -192.4 38.2 38.236

-6 -i54.0 58.4 38.329

-3 -I15.6 38.4 38.422

-2 -77.1 38.5 38.514
-1 -38.6 38.5 38.606
-0 0.0 38.5 38.698

1 38.7 38./ 38.790

2 77.5 38.8 38.882

3 116.4 38.9 38.g73

4 155.5 39.1 39.064

5 L94.6 39.1 39.155
6 233.8 39.2 39.246

7 273.1 39.3 3S.33/

A-8



THERMOCOUPLE TABLE FOR COPPER VS AUCO , 15A TYPE UNDESIG.. BASED ON

NAT. BUR. OF STANDARDS PUB, R-188 WITH CALC. MULT. FACTOR OF 1.00000.

GENERAL _ LOT ANY • USERS REFERENCE TEMPERATURE 0.000 OEG, K
TEST DAIE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELFMF i)EI_T TE_P EMF DELEMF DE/DT

DEG K MIC V MIC V HIC V/DGK DEG K HIC V MIC V MIC V/DGK

1 0,53 0.53 1,047 41 640,6 26,4 26,600

2 2,09 1,56 2,070 42 667,4 26,8 26,963
3 4,66 2,57 3°069 43 694,6 27,2 27o317
4 8o22 3.50 4.044 44 722,1 27o5 27o66_
5 12,74 4.5_ 4,994 45 749,9 27,8 27,998

6

7
8
9

I0

18,2[ 5,40 5,920 46 778,1 28,2 28,326

_4,57 6.37 6,822 47 806,6 28,5 2R,646

31,83 ?,26 7.700 48 835,4 28,8 28,95B

39.96 8.]3 8,554 49 864,5 29,1 29._6_
48,93 8.97 9.983 50 893,9 29.4 29.558

11

12
13

14
15

58,72 9.79 I0.188 51 923.6 29,7 29,846

69.3_ 10.58 I0,969 52 953,6 30.0 30.127

80,65 II.35 II,726 53 983,9 30,3 30o40_

92.75 12.10 12,458 54 i014.4 30.5 30,669

105.6 12,8 13,165 55 1045,2 30.8 30,929

16

17

18

19

20

119,1 13.5 13,84_ 56 1076,2 31.0 31,183

133,2 14.1 14,513 _7 1107,5 31.3 31.430
148,0 14.8 15.165 58 I139,1 31.6 31.671

163,5 15.5 15,803 59 1170.9 31,8 31.90&

179.6 16.1 16.427 60 1202,9 32,0 32,134

21

22
23

24
25

196.4 16.8 17.03R 61 1235.1 32,2 32.356

213.7 ]7.3 17.63S _2 1267,5 32,4 32,57_
231,6 17.9 18.219 03 1300.2 32.7 3_.784

2b0.1 18._ 18.791 _4 1333.1 32.9 3_,989

269.2 19.1 19.349 b5 !366,2 33.1 33,]89

20

27
_B

29
3O

288.8 19.6 19.893 66 1399.5 33,3 33,384

308.9 20.1 _0.424 67 1433.0 33,5 3B,574

329,6 70.7 _0.941 68 1466.7 33,7 33,75_

350,_ 21.2 21,446 b9 _500.5 33,8 33.93R

372.5 21.7 21,938 70 !534,5 34,0 34,11_

31

32

33

34

_5

394,7 22.2 22.417 71 1568,7 34.2 34,280

417,3 22.6 22,884 72 1603,1 34,4 34,44p
440.4 23.1 23.340 73 !637.6 34,5 34,_99

464.0 23.6 23.785 _4 167_.3 34.7 34,753

488,0 24.0 24,218 75 1707.1 34,8 34.90_

36

_7

38

39

4O

512,4 24.4 24,640 76 i742.1 35,0 35,05_

537.3 R4.9 25.05_ 77 1777,2 35,1 35,_05

562,6 25.3 _5,454 78 1812,5 35,3 35.35R

5_8._ 25.6 25.846 19 1847.9 35,4 35,497

614,2 26,0 26.228 80 1889,5 35,6 35.641

L A-- 9



THERMOCOUPLE
NAT= BUR. OF
GENERAL

TABLE FOR COPPER VS AUCO , ISA TYPE UNDESIG.t BASED ON
STANDARDS PUB, R-188 wlrH CALC, MULT, FACTOR OF 1.00000.

, LOT ANY • USERS REFERENCE TEMPERATURE 0,000 OEG, K
TEST rATE SEPTEMRER It60 BY POWELL+RUNCH

TEMP EMF

DE@ K MIC V

81 1919,2

82 1955,0

83 1991,0
84 2027,2
85 20b3,5

86 2099,9

87 2136.4

88 2173,1
89 2209.9
90 2246,8

91 2283,q

92 2321,1
93 2358,4
94 2395,8
95 2433.3

96 2470.9

97 2508,6
98 2546,5
99 2584,5

100 2622,6

I01 2660.7

'I02 2698.9

103 2737.3
I04 2775.8

105 2814.4

106 2853,o

107 2891.7
108 2930,6

109 2969.5
1i0 3O08.5

111 3047.6
112 3086.8

113 3126.0
114 3165.3
115 3204,7

116 3244,2

117 32U3,7
118 3323.3
119 3363,n

120 3402,8

DELEMF OE/nT TEMP EMF DELEMF DE/OT

MIC V tilC V/DGK DEG K MIC V MIC V MIC V/DGK

35.7 35,785 121 3442.6 39,8 39.873

35,8 35,929 122 3482,5 39,9 39.941
36,0 36,071 123 3522,5 40.0 40,008
36.2 36,211 124 3562.5 40.0 40.073
3_,3 36,348 125 3602,6 40.1 40.137

36.4 36.483 126 3642,8 40.2 40.200

36.5 36.615 127 3683.0 40,2 40.26_
36.7 36.744 IZ8 3723.3 40.3 40.32_
36.8 36.871 129 3763.7 40.4 40.381
36.9 36.995 130 3804.1 40.4 40.440

37.1 37.117 131 3844.6 40.5 40.498

37.2 37.236 132 3885.1 40.5 4n.554

37,3 37.353 133 3925.7 40.6 40._09
37.4 37.468 134 3966,3 40.6 40.664
37.5 37.581 135 4007.0 40.7 40.718

37.6 37.692 136 4047.7 4n.7 40.770

37.7 37.801 137 4088.5 40.8 40.8_!
37.9 37.907 138 4129.4 40.9 40.871
38.0 38.011 139 4170.3 40.9 4(1.920
38.1 38.113 140 ;211.2 40.9 40.969

38.1 38.2]3 141 4252.2 41.0 41.017

38.2 38.312 1;2 4293.2 ;1.0 41.064
3U,4 38.409 113 4334,3 41,1 41.11o

38.5 38,504 144 4375.5 ;1.2 41.155
38.6 38.597 145 _416.7 41.2 41.199

38.6 38.688 146 4457.9 41.2 41.242

38.7 38.778 147 4499,1 41.2 41.285
38.9 38.866 148 4540,4 41.3 41.327
38.9 38.953 I;9 4581.8 41,4 41.368
39.0 39.038 150 4623.2 41.4 41,408

39.1 39,121 151 4664.6 41.4 41.448

39.2 39,202 152 4706.1 41.5 41._87

39.2 39.282 153 4747.6 41.5 41.52_
39.3 39.361 154 4789.1 41.5 _1._6_
39.4 39.439 155 4830.7 41.6 41.599

39.5 39.515 156 4872.3 41.6 41.63_

39,5 39.589 157 4914.0 41.7 41.67n
39.6 39.662 158 4955.7 41.7 41.705

39.7 39.734 159 4997.4 41.7 41.73@

39.8 39,804 160 5039.1 41.7 41,77_

A-IO



THERMOCOUPLE
NAT. BUR. OF
GENERAL

TEMP

DE8 K

161

162

163

164

165

166

167

168

169

170

lrl

172

173

174

175

176

177

17_
179

180

181

182

1R3
184

185

186
187

188
1R9

190

191

I_2

193

194

lq5

196

1¢_7

198
199
2OO

UNDESIG.t BASED ON
FACTOR OF I.00000.

• LOT ANY . USERS REFERENCE TEMPERATURE 0.000 OEG. K

TEST DATE SEPTEMRER 1,60 BY pOWELLtBUNCH

TABLE FOR COPPER VS _UCO , ISA TYPE
ST_DAROS PUB. R-188 WIIH CALC. MULT.

EMF DELFMF DE/DT TEHP EMF DELEMF DE/DT

MIC V MIC V MIC V/DSK OEG K MIC V MIC V MIC V/DGK

5080.9 41.8 41.805 201 6773.3 42.7 42.688

5122.7 41.8 41.837 202 6816.0 42.7 42.70!

5164.6 41,9 41.868 203 6858.7 42.7 4_.714
5206.5 41.9 41,899 204 6901.4 42.7 42.727
5248,4 41,9 41,929 205 6944,1 42,7 42,74o

52_0,3 41,9 41,959 206 6986,8 42,7 4_,75_

5332.3 42.0 41,988 207 7029.6 42.8 42,764

5374,3 42.0 42.016 208 7072.4 42,8 _2.775
5416,3 42,0 42,044 209 7115,2 42,8 _P,786

54_8,4 42.1 42.072 210 7158,0 42.8 42,797

5500.5 42,1 _2.099 211 7200,8 42.8 42.808

5542,6 _2,1 42.125 212 7243.6 42.8 _2.81B
5584,7 42.1 42.151 213 7286,4 42,8 42.828

5626,9 42,2 42,176 214 7329,2 42,8 42,838
5669,1 42.2 42,201 215 7372,0 42,8 42,848

5711,3 42.2 42,225 216 7414,9 42.9 42,857

5753,5 42,2 42,249 217 7457,8 42,9 42,866
5795,8 42.3 42,272 218 7500,7 42,9 42,875
5838,I 42,3 42,295 219 7543,5 42.8 42,88_

5880,4 42.3 42,317 220 7586,4 42.9 42,891

5922,7 42,3 42.339 221 7629,3 42.9 4_.899

5965.n 42.3 42,360 222 7677,2 42.9 42,906
6007,4 42.4 42,381 223 7715,1 42,9 42,913
6049,8 42,4 42,402 224 7758,0 4_,9 42,92n

6092,2 42.4 42,_22 225 7801.0 43,0 42.927

6134,6 42,4 42,441 226 784_,9 42,9 42,934

6177,1 42,5 42,46n 227 7886,8 42,9 42,94n

6219,6 42.5 42,479 228 7929,7 42,9 4_,q46

62b_,1 42,5 4_,497 229 797_,6 42,9 42,952
6304,6 _2.5 _2,515 230 8015,6 43,0 42,958

6347.1 42,5 42,533 231 8058.6 43,0 42.963

6389,6 42,5 42,550 232 8101,6 43.0 42,968
6432,2 _2,6 47,567 233 _144,6 43,0 42.973
6474,8 42,6 _2,583 234 8187.6 43,0 42,978

6517,4 42,6 42,599 235 6230.5 42,9 42,q83

6560.0 42,6 42.615 236 8273.5 43,0 42,g87

6602.6 42,6 42,630 237 8316,5 43,0 42.q91

6645,2 42,6 42,645 238 8359,5 43.0 42,995
6687,9 42,7 42,660 239 B402.5 _3.0 42,999

6730.6 42,7 42,674 240 8445,5 43.0 43,00_
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THERMUCOUPLE TABLE FOR COPPER VS AUCO , ISA TYPE UNDESIG,o BASED ON
NAT, BUR, OF STANDARDS PUB, R-188 WIfH CALC, MULT. FACTOR OF 1,00000,
GENERAL , LOT ANY • USERS REFERENCE TEMPERATURE 0.000 OEG, K

TE5T DATE 5EPTEMRER 1960 BY pOWELLtBUNCH

TEMP EMF DELEMF DE/DT

DEG K MIC V MIC V MIC V/DGK

241 8488,5 43.0 43.005

2#2 8531.5 43.0 #3°008

243 8574.5 43,0 #3,011
244 8617,_ 43,0 43,01#
245 8660,5 43.0 43,016

246 8703.6 43,1 43,018

247 87#6,6 43,0 #3,020
248 8789,6 43,0 #3*022
249 8832.6 43.0 43.024
250 8875,6 43.0 43,026

251 8918.7 W3.1 43,027

252 8961,7 W3,O 43.0_8
253 9004,7 #3,0 43.029

254 90_7.8 43.1 43.030
255 9090,8 43.0 _3,031

256 9133,8 43,0 43,031

257 9176,9 43,1 43,031
258 9219.9 43.0 #3°031
259 9262,9 #3.0 43,031
260 9305,9 #3.0 43,031

261 9349,0 43,1 V3,031
262 9392,0 43.0 43.031
263 9435,0 _3o0 43°030
264 9#78,1 43°I 43.029
265 9521,I 43,0 43,028

266 9564,1 43,0 43,027

_67 96_7,2 #3.1 43.n26
268 9650,2 43,0 e3.025
269 96_3,2 43.0 43,_24

270 9736,2 43.0 43.022

271 9779,2 43.0 _3,0_0

272 9822,3 43.1 43.n18
273 9865,3 _3,0 _3,016
274 9908.3 43.0 43,014

275 9951,3 43,0 43,012

276 999_,3 _3.0 _3.010

277 10037,3 43.0 43.007
278 10080,3 43,0 _3.004
279 10123°3 43°0 43.001
280 10106,3 43,0 42,998

TEMP EMF DELEMF DE/DT

DEG K MIC V MIC V MIC V/DGK

281 10209.3 #3.0 #2.99_
282 10252.3 43,0 #2,99P
283 10295.3 #3,0 42,98_
284 10338,3 43.0 42,98&
285 10381,3 43,0 42,98_

286 10#24,3 43,0 42,978

2_7 10467,2 42,9 4_.974
288 I0510,2 _3.0 42,970

2_9 10553,2 #3.0 #2,966

290 10596,1 42.9 42.962

291 IU639.I 43,0 42,958

292 I0682,I _3.0 42.953
293 10725.1 #3,0 42,949
29# 10768.0 #2.9 #2.945

295 10810.9 _2°9 42,940

296 10853,8 #2,9 42,935

297 10896.8 _3,0 42,93_
298 10939,7 4_.9 4_.925
299 10982.6 42.9 42,920
300 11025,5 _2,9 42,915

A-IZ



THERMOCOUPLE TARLE _OP COPPER VS aUCO ISA TYPE UNI)ESIG., BASED ON
NAT, BUR. OF STaNDARdS PUR, P-I_ wlT_ CALC. MUTT, FACTOR _F ].OOOO0.

GENERAL, • LnF ANY , USEP_ REFE'RENCE TF_PENATURE n.O00 DEG. C

TEST nAIE SFPTEMBFp 1,6_ BY pOWELL_UNCH

TEMP EMF DEL_MF {)EIBT TEMP EMr [,ELEMF nEIDT

OEG C MIC v MIC v t,IIC v!OGm QFG C MIC V M]C V MIC VIDGC

-272 -9871,n_ O.T,, 1.20_ -232 -q227,2 26,4 26,65_

-271 -9Rb9.3# 1.7_ _.221 -?Jl -0200.3 26,9 27.n17

-270 -9866,6P _._ 3,?17 -_30 -o173,0 27,3 27,36Q
-269 -9_62,01 3,7i 4,18_ -229 -q145.5 27,5 27,71_

-268 -985M,_5 _.6b 5,1S4 -2Z8 -9117,6 27.9 28,04R

-267 -�B5P._5 5.61_ 6.057 -227 -Q089.4 2_._ 2_.37_

-266 -9846.15 6.5n 6.955 -_6 -q060,8 _H,6 2R._9_

-265 -98_H,75 7.4_) 7.830 -_5 -qO3P,O _B.8 29,00_

-264 -9830._n 8.2b _.6_0 -2_A -900P,9 29,1 29,_07

-263 -9_21,4n '_.10 _.q05 -2_3 -8973._ 29,5 29,609

-262 -981]._Q 9.9! 10.307 -2_2 -q943.7 29.7 29._8_

-2_1 -9800._n 10.69 11.0_ -2_] -_913.6 3n.l 30.16o

-260 -97H9.33 11.47 11.837 -_2n -8889.3 30.3 30,44_

-259 -97Z7.11 1_.2_ 1_.566 -219 -_852.7 30,6 3_,70_

-258 -9764._ [_.g 13._69 -PI_ -_21.9 30o8 30,W6_

-257 -975C.6 !3,b 13,040 -217 -87qn.q 31,0 3l,P2n

-256 -9736,_ I_._ }4.61P -216 -_75_.5 31.4 31._67

-255 -9721.% ]_._ 15,76_ -215 -4727,9 31,6 31,707

-25_ -970_.9 15,6 15,H_7 -2}4 -8696,1 31.8 3],_4}

-253 -9689.7 !b.2 16,SPn -_13 -q664.0 3_,1 3P,16_

-252 -967?._ lb.@ 17.1P_ -212 -S63_.8 32.2 3_._8_

-251 -9655,_ !7.4 17.7P_ -711 -_SqQ.4 32.4 37._0_

-250 -9637._ }@.0 Ia.306 -210 -8566.6 32.B 3_,P1_

-249 -9618,P IS,6 18,_76 -2Ug -8533,7 32.9 33._1_

-248 -959Q.6 1_.2 IQ._3I -20H -_50n.6 33.1 33.21o

-247 -958h.n ]q.6 19._74 -207 -8467._ 33.4 33.413

-245 -953Qo0 _C).8 dl.nl_ -205 -H400.0 33.7 39.78&

-244 -95}7.7 _1.3 _I._21 -204 -8366._ 33.8 33.q64

-243 -9495._ ?},8 _,hll -203 -833_.1 34._ 34o13_

-242 -9473.7 22._ _2._R8 -?0P -H_7.9 34.P 3_._09

-241 -9451,0 _.7 2_.O_q -Z01 -826_.5 34,4 34._66

-_40 -94_7,_ _3,2 23.40R -Z00 -822w,0 34._ 34,6_

-239 -9404._ _5.b 23,_51 -199 -81q4._ 3%,8 34,77&

-_38 -_380.I 74,1 24.78P -198 -R159.4 34,8 34,92_

-_37 -9355.6 ?_._ Z4.TOp -]w7 -R]2_.4 35,0 35.n7_

-236 -933_,7 _.9 _5,1}3 -196 -808_,3 35,1 35._27

-235 -9305,9 ?5.4 2_._]9 -195 -S05_.O 35,3 35,$74

-23_ -_779.7 _5,6 _,w_4 -194 -_01s,5 35.5 35,_Io

-?33 -9253.6 26.] 26,_84 -193 -798p,9 35.6 35.66_

A i3



THERMOCOU_LE ladLE FOH COPPER V_ :UCO , ISA TYPE UNDESIG,, BASED 0_,

NAT. BUR. OF STANDAWF, S PUB, R-IRR W![_ CALC. MULT. FACTOR OF 1.00000.

GENERAl. , LOT _NY • USEPS REFERFNCE TEMPEWATURE 0.000 bEG, C
TEST hATE SFPTEMBFP 1,60 BY pOWELL,_UNCH

TEMP EMF DEL;MF DE/DT

DEG C MIC V MIC V PlC v/nG_

-192 -7947.P 35.7 35,_n7

•-lgl -7911.4 3b,_ 35,950

-lqO -7875.3 36.1 36,0Q7

-189 -7835.] 3h.2 36.23?

-188 -780_.8 _6.3 36.36B

-187 -7766.4 36.4 36.503

-I86 -7729.Q 36.5 36.634

-I85 -7693.1 36.8 36.763

-18_ -7656.3 3b.8 36.Bq0

-183 -7619.4 36.9 37.n19

-I82 -7587.3 37.1 37.135

-IR] -7545.1 37._ 37._54

-IRU -7507.7 37._ 37.370

-179 -7470.3 3?.4 37._H_

-178 -743?.H 37.5 37.$9_

-177 -739_.P 37.6 37.700

-176 -7357.5 37.7 37oP]7

-175 -731w.6 37.9 37.w_3

-173 -72_3.4 3_.] 3_.]_

-172 -7205.3 38.1 3".P28

-171 -7157.1 3_._ 3_.377

-170 -712_.7 _H.4 3H.47_

-169 -709N._ 3H.5 3H.510

-16A -7051.b ]_.6 38.611

-167 -7013.0 3_._ 3_.TnP

-166 -6974.? 3_.8 3_.79_

-165 -6935.3 38.9 38.A7Q
-_64 -6896.4 _.9 3a.g66

-163 -6067.4 3().0 3o.05]

-16P -bS]H.3 39.I 39.13_

-161 -6779.I _9.2 3_.P14
-16U -673w.Q 4W._ 3go_qa

-159 -6700.5 39., 3g.[_7_

-158 -666].] 39._ 3Q,451

-]57 -66_.6 _9.5 3g.5_6

-_$6 -6582._ 39.% 3_.60n

-155 -654_.5 19.6 3Q._73
-154 -6SO_._ ?g.7 3w.745

-153 -6463.0 39.8 35.814

TEMP

OFG C

-Ib?

-151
-150

-Iw8

-l&7

-I_5

-I_4

-I_2

-1_1
-l_n

-13_

-137

-I_6

-135

-I_

-133

-112

-131
-l_O
-12q

-12H

-127

-IRa

-125

-I_3

-I_

-I_I

-120

-llg

-ll_

-I_7

-II_

-I15

-113

EHF OFLEMR OE/DT

41C V MIC V HIC v/nGc

-6423.2 39.R 35.a83

-_383.3 39.9 39.Q5]

-63_3.3 40.0 40.015

-6303._ 4N.I 40,n8_

-6263.1 40,1 40.147

-6222.9 40._ 40.?0_

-61g?.7 40.P _0.77]

-61_2._ 40.3 _0.331
-610P.0 _fl.4 40o_90

-606],6 40,4 40,44g

-6021.I _0.5 6n._0_

-598n.6 60.S 4n.;6_

-59_0.0 40.6 40.&17

-589g.3 40.7 4_._7_

-S_R.7 40.6 40.7_

-5817.9 40.8 40,77q

-$777.] 4C.A 4O.m2g

-569_.3 4fi.9 40.Q_?

-5613.4 61.0 41.n_4

-557_.4 _I._ 41.n7]

-5531.3 61.I 41,117

-S_gn.| _).2 41.16_

-$366.5 41._ 41.79]

-_3_m.l _1.4 41,33_
-SP_3.7 _1.4 _].374

-524_.3 _1.4 41,41_

-S_00.9 _1.4 41.45_

-515w._ 41.6 41.49_

-5n7_._ 41.5 41._6_

-50_.M _1.6 41.&04

-_999._ 4].A 41.64n

-_g5_.S 41.7 41.67_

-4826._ _i.7 _1.777

A-14



THERMOCOUPLE
NAT, BUR, OF
GENERAl.

T_nLE FOR COPPE_ vq AUeO . ISA TYPE UNDESIb., BASED ON
STANUARr_s PUH, Q-IRR WIT_ KALC, _ULT. FACTOR OF 1,00000,

• LOT ANy , USERS NEFFRENCE TFMPEQATURE 0,000 DEG, C

TEST _AIE SFPTEM_Fn 1,b_ BY POWELL,_UNCH

TEMP

DEG C
EMF DELFMF OE/_T TEMP EHF DELEMF DE/D7

MIC V MIC V _IC V/nGr DEG K MIC V _IC v qlC V/_A_

-112

-111

-110
-109

-108

-67_4.6 _I,R 41°M]O -72 -30q2°0 4_°7 42,690

-6700,q _1°q 41,87_ -70 -3006.6 4_°7 42,716
-665Q,0 _1.9 4],un_ -59 -2963,9 4_°7 4_,72a

-46!7,] _1,9 41,g34 -_8 -7921,3 47.6 62°74_

-I07

-I06

-105

-104
-103

-&575,] 42.h _1,963 -67 -_878,5 4_,8 4p,754
-4533,] _,l) _l,Qq? -56 -RR3_,7 6_°R 4?,76_
-4_91,p 41.9 6_,020 -0_ -27q_,9 6?.H 4_.777

-4649,1 _.I 49.048 -5_ -_750.1 42.8 6_,78R

-4407.0 4e,l 42,07_ -b3 -_707,3 4_,_ 4_,79_

-102

-101
-lOo
-99

-98

-4364,Q 4_.i 42.1_ =6_ -_66_,b 42,8 4_,RI0

-4322,8 42.1 42.]_q -_1 -_621.7 4_,R 42.R2n

-623R.9 4_,_ 4p,]Bn -5_ -9936.1 6_,R 4_,_40

-419_,3 _2,_ 62.20_ -5H -_93.3 42._ 62,84_

-97

-96

-95

-93

-4111,_ _?._ 42,25P -56 -_407,5 4_,9 4P,S67

-SnTq,6 4_,_ 4_,_76 -55 -_354.6 4_0_ 67°_7_

-4027,3 &_.3 4_.P9_ -54 -_321,_ 4_._ 4_,R8_

-92

=qi

-90

-89

-88

-3947,7 47.3 4_,342 -52 -_236.0 _2.9 4P,O0_

-3q00,4 41,3 47,36_ -5] -_19_,I 4p,9 47°Q07

-385R,f) 4_•6 4_,38& -50 -_150,_ 4_°9 4_°g]4

-381%,6 6?.6 67,40_ -_q -7107,3 _>.9 62°q_I

-3773,_ _2._ 47.4_ -48 -_064°3 49.0 6_°ORR

-87

-86

-85

-8_

-83

-3730,8 47•4 4_•444 -47 -_0_I,4 42,9 47,93g

-3645,8 42.5 4_,48_ -_5 -19_,6 42,9 6_•947

-3560oM _.5 _?,5]8 -63 -1849°7 43,0 4_,gSg

-82

"81

-80
-79

-78

-35!R,3 4?.5 4_.535 -_? -1806,7 43.0 4?,964

-36/5,8 g_.5 4_.559 -gl -1763,7 43.0 4_,q50

-3433,? 4_.6 4_,_6q -40 -17_0,7 43,0 4_°Q74

-3390,6 42.6 _,58_ -3_ -!677,7 43,0 4_°qTq

-336R,U 4_.6 4_o60] -3H -1634,8 _2,9 67,_84

-77

-76

-75

-7_

-73

-3305,_ g2.6 47,617 -97 -1591,8 43,0 4_,OR_

-3_62,R g?.6 6_,53_ -i_h -156R,8 43,0 6_,g97

-3220,! _,7 _,647 -35 -1505,8 63,0 A_°o9A

-3177,4 6_.7 6_,66_ -_4 -1467°8 43.0 4P,_gQ

-3134.7 _?.7 gd.676 -33 -161Q.8 63,0 43,002
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THERMOCOUPLE TABLE FOR COPPER VS aUCO , ISA TYPE UNDESIB., BASED ON

NAT. BUR, OF STaNDARnS PUB, P-IR@ wIF_ tALC. MULT, FACT_)R OF l,O000_,

GENERAL • LOT _NY • USEQS REFERENCE TFMPEPATURF 0,000 DEG. C
TEST f)ATE SEPTEMBER 1,60 HY pOWELL,_UNCH

TEMP E_F DELFMF DEI_T TEMP EMF _FLEMF DE/DT

OEG C MIC V MIC V t_TC VIDG_ DEG C _IC V MIC V MIC v/nGC

-32 -1376.8 43,0 _3.005 8 344,0 43.0 42.q9_

-31 -1333._ 43.0 _3.00_ 9 387,0 43,0 4_.99_

-30 -12_0,_ _3.0 43.01_ I0 _30,0 43,0 _2.Q8_

-29 -1247,_ 4_.0 43.0]_ II 473,0 4_.0 4_.qSq

-_8 -1204,_ _3,0 _3,_16 1_ 516,D 43,0 42,q81

-27 -I161,7 _3.1 43,01R 13 559,0 4_,0 42.Q77

-26 -III_,7 _3.0 _3,n_o 14 601.9 42,Q 4_,q7_

-25 -1075,7 _3,0 _3,_2 1_ 6¢_,9 43,0 _°96Q

-2W -I03_,7 _'_,0 _3,_?4 ]6 6A7,9 4_,0 4p,96_

-23 -989,7 _t.O 43,026 17 730.8 _2.9 4_.Q61

-22 -946,5 _3.1 %R,0_7 IB 77_,_ 43.0 _°_57

-21 -903.6 _.0 43.n?_ lq R]&,_ 43.0 _,q5?

-19 -817,5 _3.1 _3,030 _l 902,7 _?,9 _,q_4

-18 -774.5 _3.0 _3.0_1 _ 94_,6 _,9 4Poq30

-17 -7_1,5 _3.0 _3,0_I 83 988.5 _,9 _,934

-16 -688,4 43.1 _,ORI _ 1031,5 43,0 _._o

-15 -545._ 43.0 _,q31 _5 I07_._ _2.9 _?°9_
-1_ -60_._ 43.0 43.n3l _6 1117.3 4_,9 a?.qlO
-13 -55q.4 43.0 43.031

-II -473.3 _3.0 43.031

-10 -430.) _3.0 43.n30

-8 -344,_ 43.0 43°02R

-7 -3Ul.? 43.0 _3.n_7

-6 -258.1 _3.1 _3°0_6

-3 -12o,! _3.0 _,n??

I 43,n _3.0 _3,_)14

3 12g,e _3.0 #3.010

4 172,r_ _3.0 4_.007

5 215.(_ 43.0 _3,n_4

_5_,o _3.0 _3,001

7 301°n _.0 42°Q_R
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THERMOCOUPI__ IA_L.E FOP CU VS N.AG t ISA TYPE tJfq[)ESI_., HASED ON
NAT. BUR. OF STANU_RI)S Pui_. UNPUH. WITH CALC. MULT. FAClOR OF 1.00000.

GENERAL , L_I A_Y • USERS _EFERENCE TEMPERATURE 0.000 OEB. K

TEST OATE 5EPTEMffEN ]_bO BY POWELLtBUNCH

TEMP FMF UELEMF DE/UT TEMP FMF DELEMF DE/DT

DEG _ MJC v Hie V f4IC V/_)GK DEG K MIC V MIC V MIC V/DGK

I 0.00 U.UO 0.000 41 8.0 0.7 0.720

2 _).00 O.OO U.O00 42 8.7 0.7 0.740

3 O.OU 0.00 0.000 43 9.4 0.7 0.760
4 U°O0 0.00 0.000 44 10.2 0.8 0.780

5 O.uO 0.00 U.O00 45 II.0 0.8 0.800

6 0.00 O.OO 0°000 46 II.8 0.8 0.8_0

7 0.00 O.On 0.000 47 12.6 {).R 0.830

8 0.00 0.00 0.000 48 13.4 0.8 0.840

g 0.00 U.O0 0.000 w9 I_.3 o.g 0.850

10 0.01 0.0] 0.000 5o 15.2 o.g 0.860

11 0.02 0.01 0.000 5] 16.I 0.9 0.870

12 0.03 O.Ol 0.000 52 16.9 0.8 0.880

13 0.04 O.Ol 0.000 53 17.8 0.9 0.880

14 u.05 u.O] 0.000 54 IH.7 0.9 0.880

15 0.06 0.0] 0.010 55 19.6 0.9 0.880

16 0.08 0.0_ u.o_O 56 20,5 0,9 0.880

17 n,]o u,o? 0.o30 57 21.3 0,8 0,880
18 0,13 0.03 _,040 58 2_.2 0,9 0,880
19 0.16 0.03 o.050 69 d_°l O.q 0.880

20 0._0 U.O_ O.OAO 60 _.0 O.q 0.880

21 0.27 U.07 O.()/U bl _.9 0.9 0.880

22 u.37 U.1_) 0.090 6_ _5.7 0.8 0.880

23 0.50 U.13 U.IIO 63 _6.6 0.9 0.880

Z4 0.66 O.|_ (;.130 54 _'(.b 0.9 0.880

25 0.85 u,Ig O°lhO b5 _8,4 0,9 0,880

26 1.07 0.2? 0.2()0 66 _q.3 0.9 0.880

27 1.32 d._% 0._40 67 30.1 0.8 0.880

28 1.60 O._8 0._80 68 31.0 0.9 0.890

29 1.91 0.3l (}._20 b9 31.9 0._ 0.890

30 _.P5 O._ O°]bO 70 3_.8 0.9 0.890

31 2.6 0._ 0.400 II 33.7 0,9 0.890

32 3.0 0._ 0._4(} 72 3_.5 U.8 0.890

33 3,4 U._ 0.4_0 73 35,_ 0,9 0.890
34 3,9 0.5 0.510 7_ 36.3 0.9 0.890

35 4.4 0.5 0.5_0 ?_ _T._ 0.9 0.890

36 4,9 0.5 0.5?0 76 3H.O 0.8 0,890

37 5.5 0.6 0.500 77 3_.9 0.9 0.890

38 6.1 0._ 0,630 7_ 39.7 O,M 0,890

39 5,7 0,_ 0._60 _9 _().6 0,9 0,880
40 7°3 0._ 0.690 80 41,_ 0.8 O,STO
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TmEHMOCOUPLE TABLE FOR CU VS N,AG , ISA TY_F UNDESIG,, BASED ON

NAT, BUR, OF STANDAROS PU_. tJNPUH, WITH CALC, _ULT, FACTOR OF I,O0000,

GENERAL , Lc)r A_Y USER5 REFERENCE TEMPERATURE 0,000 DEG, K
TEST UATE SE_TEM_ER 1,60 BY pOwELL,HUNCH

EMF DELEMF L)E/DT TEMP EMF DELEMF DE/DT

MIC V MIC V t41C V/O_K DEG K MIC V MIC V MIC V/DGK

81 4_,2 0._ 0,_60 121 71.9 0,7 0,670

8_ w3,1 0._ u,H50 I_ 7_.5 0,6 0,670

83 4_.g _,H 0.8_0 I_3 _3.2 u,7 0,670

84 4_,8 O,9 0,830 I_4 73,8 0,6 0,b70
85 _b,6 O,H _J,_O I_5 14,b 0,7 0,670

86 _,4 U.H 0,_I0 I_6 7%.I 0,6 0,670

87 47,2 O,H O.HUO I_7 ?5.8 0.7 0,670

88 WH,O O,_ 0,/90 I_8 76.4 0,6 0,670

89 _M,8 O.8 0.780 I_9 77,1 0.7 0,670

90 _9.6 0,_ O.710 130 (?,7 0,6 0,670

91 50,_ 0.8 0,760 131 78,4 0,7 0,670

9_ bi,2 U,H O.ThO 132 79,0 0.6 0,670

93 52,0 0,8 ),7_0 133 7_,6 0.6 0,670
94 b_,7 U,7 0.730 I._ 80.3 0,7 0,660

95 53,5 0.8 0.7_0 135 _o,9 o,6 0,650

96 5_.2 0.7 0,710 136 Sl,6 0,7 0,6_0
97 55,0 u.8 0,700 137 _._ 0,6 0,630

98 55,7 0,? _}.690 138 8_,8 0,6 0.620

99 56.5 0.8 0,680 139 83.5 0.7 0,6_0

100 _(,_ O.F 0.670 140 _.I 0,6 0.620

I01 5/.9 O.r (),h70 l_l 8_.7 0.6 0,620

I02 5_,6 u.7 O,b70 I#_ _5.3 u.6 O,b_O

103 69,4 0,_ 0.670 1_3 H6.0 _.7 0,6_0
104 bu,l 0,7 O,hTO 1#_ _6.6 0.6 0,6_0
105 _0,8 u,7 0,6_0 145 87,_ 0,6 0,6_0

106 bi.5 0,7 0.670 146 87.8 0.6 0,6_0

107 6_,_ 0.7 0.670 I_7 RM°_ 0.6 0,620

I08 6_.9 _.7 0.670 I_8 8_.I 0.7 0,6_0
I09 63,6 0.7 0.670 I_9 89.7 0.6 0o6_0

ll0 6_,3 0,7 0.670 150 9n,3 0,6 0,bE0

Ill 65,0 O./ 0.670 Ibl 90,9 0,6 0,6_0

ll_ 65.7 d.7 0,6_0 15_ 91,5 0.6 0,6_0

I13 66,_ 0.7 0,6;0 153 9_._ 0.7 0,6_0

11_ hf.l _._ 0,670 lb_ 9_.8 0.6 O.6ZO
115 67,8 O._ 0.670 155 93.4 0.6 O,b_O

116 6H._ U.i ,).670 156 94,0 0.6 0,6_0

I17 69._ U.7 0.670 157 94.6 0.6 0,6_0

_18 _9.8 0.6 0.670 158 95.3 0.7 0.6_0

I19 70.5 d.7 0.6?0 159 _5,9 0,6 0,6_0

I_0 71,Z d.7 0,_70 160 96.5 0,6 0,6E0
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THERMOCOURLE TABLE FOP CU VS N.AG , ISA TYPE UNDESIG.. BASED ON
NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTOR OF 1.00000.

GENERAL , LQ[ ANY • USERS REFERENCE TEMPERATURE 0.000 DEG. K

TEST DATE SEPTEMBER 1,60 _Y POWELL,HUNCN

7EMP EMF DELEMF

O£_ K MIC V MIC V

161 97.I 0.6

162 g?.7 0.0

163 98,4 0.7

Ib4 99,0 0,6
165 99,6 0,6

166 100,2 0.6

167 lO0.B O,b
168 101.5 0,7
169 I02,1 0,6

170 I02,7 0.6

171 103,3 0,6

172 I04.0 0.7

173 I04,6 0,6

174 105,3 0,7
175 105,9 0,6

176 106,6 0,7

177 107,2 0,6
178 107,9 0,7
179 108,5 0,6

180 109,2 0,7

181 I09,8 0,6

182 110,5 0.7

183 111,1 0,6

18# III.8 0,7
185 1i2,4 0,6

186 113,1 0,7

187 113,7 0,6
188 114,3 0,6
189 115,0 0,7
190 115,6 0,6

191 116,2 0,6

192 ilb,8 o.6
193 ]I/,5 0.7

194 I18,I 0.6

195 118,7 0,6

196 I19,3 0,6

197 I19,9 0,6

198 120,6 0,7
199 I_I,2 0.6

200 121,8 0,6

OE/DT TEMp EHF DELEMF DE/DT

MIC V/DGK DEG K MIC V MIC V MIC V/DGK

0,620 201 122,_ 0,6 0,630

0,620 202 123.1 0.7 0,630

0,620 203 123,7 0,6 0,630

U,620 204 124.3 0,6 0,630

0,620 205 125,0 0,7 0,630

0,620 206 125,6 0.6 0,630

0.620 207 126,3 0,7 0,630

0,620 208 126,9 0,6 0,630

0.620 209 127,5 0,6 0,630

0-620 210 128,2 0,7 0.630

0,620 211 128,8 0,6 0,630

0,620 212 129.5 0,7 0,630
0,620 213 130,1 0,6 0,630
0,620 214 130,7 0,6 0,630
0,620 215 131,4 0.7 0,630

0,620 216 132,0 0,6 0,630

0.620 217 ]32.7 0,7 0,630

0,620 218 133.3 0,6 0,630
0,620 219 133.9 0,6 0,640

0,620 220 134.6 0.7 0,650

0,620 221 135.3 0,7 0,660

0,620 222 135,9 0,6 0,670

0,620 223 136,6 0,7 0,680
0,620 224 137.2 0,6 0,690

0.620 2_5 137.9 0,7 0,700

0,620 226 138,6 0,7 0,700

0,620 227 139,3 0,7 0,700

0,630 228 139.9 0,6 0,700
0,630 2_9 140.6 0,7 0,700
0.630 230 141.3 0,7 0,700

0.630 231 i_2,0 0,7 0,700

0.630 d32 142,7 0,7 0,700

0,630 233 143.3 0,6 0,700
0,630 234 i_,0 0,7 0,700

0.630 _35 144.7 0,7 0,700

0.630 236 I_5.# 0,7 0,700

0,630 237 I#6,I 0,7 0,700

0,630 238 146,8 0,7 0,700
0,630 239 I_1.5 0.7 0,700

0o630 2_0 I_H,2 0.7 0o700
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THERMOCOUPLE TABLE FOR CU VS N.AG _ ISA TYPE UNDESIG,t BASED ON
NAT, BUR, OF STANDAROS PUB, UNPUB, WITH CALC. MULT, FACTOR OF 1,00000,

GENERAL , LOt ANy . USERS REFERENCE TEMPERATURE 0.000 DEG. K
TEST UATE SEPTEMBER It60

TEMP E,_F DELEMF OE/DT

DEG K MIC V MIC V MIC V/DBK

241 148,9 0.7 0,700

242 t49,6 0,7 0.700

243 150,3 0.7 0.700

24# I_I,0 0,7 0,700

245 151,7 0,7 0,700

2#6 15_,4 0.7 0.700

2#7 153,1 U.7 0.700
248 153.8 0.7 0,700
249 15_,5 0.7 0.700

250 155,2 0,7 0,700

251 155,9 0,7 0.700

252 156,6 0,7 0,700
253 167.3 0,7 0,710

254 158,0 0,7 0.720

255 Ib8,7 0,7 0,730

256 159,4 0,7 0,730

257 160,1 0,7 0.730
258 160,9 0,8 0,730

259 161,6 0,7 0,730

260 162,3 0.7 0,730

261 163,0 0,7 0.730

262 163.7 0,7 0,730
263 164,5 0.8 0.730
264 165,2 0,7 0,730
265 165,9 0,7 0,730

266 156,7 0.8 0.730

267 167,_ 0,7 0.730

268 168,1 0,? 0,730

269 16B,9 0,8 0,730

270 109,6 0,7 0,730

271 170,3 0,7 0,730

272 171,0 0-7 0,T30

273 171,8 0,8 0.730
Z74 I'1_,5 0.7 0,730

275 173,2 0.7 0,730

276 17_.0 0,8 0.730

277 )7_,7 O,'T 0.730
278 175,4 0.7 0,730

279 17b,2 0._ 0,730
280 17b.9 0,7 0.730

BY POWELL,BUNCH

TEMP EMF OELEMF DE/DT

DEG K MIC V MIC V MIC V/DGK

281 177,6 0.7 0,730

282 17R,4 n.8 0.730
283 17_.1 0.7 0.730
284 179,9 0.8 0.7_0

285 180.6 0.7 0.750

286 181,4 0,8 0.760

287 182.1 0,7 0,770
288 182.9 0.8 0.770

289 183.6 0,7 0°770
290 184.4 0,8 0,770

291 185,2 0.8 0.770

292 185.9 0.7 0.770
293 186.7 0.8 0.770
294 187.5 O.B 0.770

295 188,3 O,B 0.770

296 189.1 O,B 0.770

297 189.9 0.8 0.770

29R 190.7 O,B 0,770

299 191,5 O,B 0.770

300 192.3 0.8 0.770
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THERMOCOUPLE TABLE FOR CU VS N,AG _ ISA TYPE UNOESI_,, BASED ON

NAT, BUR, OF STANDAROS PUB, UNPU8, WITH CALC, MULT, FACTOR OF 1,00000,

GENERAL t LOT ANY • USERS REFERENCE TEMPERATURE 0,000 DEG, C

TEST DATE SEPTEMBER I_60 BY POWELL,_IJNCH

TEMP EMF DELEMF OE/DT TEMP EMF DELEMF DE/DT

DEG C MIC V MIC V MIC V/DGC DEG C MIC V MIC V MIC V/D@C

-272 -171,89 O,00 0,000 -232 -163,8 0,7 0,723

-271 -I?I,89 0,00 0,000 -23] -163,1 0,7 0,743

-270 -171,89 0,00 0,000 -230 -162,4 0.7 0,763

-269 -171,89 0,00 0.000 -229 -}61,6 0,8 0,783

-268 -171,89 0,00 0,O00 -2_8 -160.8 0,8 0,804

-267 -171,89 0,00 0,000 -227 -I_0.U 0.8 0,821

-266 -171,89 0,00 OsOOO -226 -159,_ 0,8 0,8_I

-265 -171,89 0.00 0.0()0 -225 -1b_,3 0.9 0.B_l

-_64 -171,89 0,00 0,000 -224 -157,_ 0,9 0,B52

-263 -171,88 0,01 0,000 -2_3 -Ib6,6 0,8 0,861

-262 -171.87 0,01 0,000 -222 -Ib5,7 0,9 0,B72

-261 -171,86 0.01 0.000 -221 -154.8 0.9 0,880

-260 -|71,85 0,0| -0.001 -2_0 -153.9 0.9 0,880

-259 -171,84 0,01 0,001 -219 -153.0 0.9 0,880

-_SB -171,83 0,01 0,011 -2IR -Iba.2 0.8 0,8B0

-257 -171,81 0.02 0,021 -217 -15].3 0.9 0.880

-256 -171,78 0,03 0.031 -216 -150,4 0,9 0,880

-255 -171,76 0,02 0,042 -215 -149,5 0,9 0,BB0

-254 -171,73 0,03 0,051 -21_ -I_8,6 0.9 0,880

-253 -171,68 0,05 U,061 -213 -I_7.8 0,8 0,880

-252 -171,61 0,07 0.073 -212 -146.9 0,9 0,880

-251 -171,50 0.11 (),093 -211 -146.0 0.9 O,B_0

-250 -171,37 0.13 0.112 -210 -145,1 0.9 0,880

-249 -171.20 0,17 0.134 -209 -I_.2 0,9 0,B80

-248 -171.01 0,19 0.166 -208 -143.4 0,8 0,880

-247 -]70,78 U,_3 0,206 -207 -14_.5 0.9 0,879

-246 -110,53 0.25 0,_46 -206 -141,6 0,9 0,882

-245 -170,24 0,29 0,_86 -205 -I_0.7 0,9 0,890

-_44 -169,93 0,31 0,326 -_04 -139,8 0,9 0,890

-_43 -Ib9,59 0,34 0,366 -203 -139.0 0,8 0,890

-242 -169,2 0,4 _,406 -2[)_ -138,1 0,9 0,890

-241 -I_8.8 0,4 0.447 -_01 -13r.2 0,9 0.890

-240 -168,4 0.4 0,484 -200 -136-3 0,9 0,890

-239 -167,9 0.5 0.514 -199 -135,# 0,9 0,890

-238 -167,4 0,5 0,544 -198 -134-6 0,8 0,890

-237 -166,9 0.5 0.574 -]97 -133,7 0.9 0,890

-236 -166,3 0,6 0.604 -196 -1_.9 0,8 0,891

-235 -165,7 0,6 0,634 -]95 -13_.0 0,9 0,889

-234 -I_5,1 U,6 0.664 -19_ -131.2 0,8 0,878

-233 -Ib4,5 0,6 0.695 -193 -I_u.4 0,8 0,868
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THERHOCOUPLE
NAT, BUR, OP

GENERAL

TEMP

DE_ C

-192

-191
-190
-189

-188

-187
-186

-185
-184
-183

-182

"181

"180

-179

-178

-177

-176
-175

-174
-173

-172

-171

-170

-169

-168

-167

-166

-165
-164

-163

-162

-161
-160
-159
-158

-157

-156
-155

-154

-153

TABLE FOg CU VS N,AG o ISA TYPE UNDESIGo, BASED ON
STANDARDS PtJ_o UNPUB. WITH CALCo MULT. FACTOR OF 1.00000.

, LOt ANY = USERS HEFERENCE TEHPEHATURE 0.000 DEG. C
TEST DATE SEPTEMBER It60 BY POWELL,RUNCH

E_F DELENF OE/OT TEHP EMF DELEHF DE/DT

MIC V MIC V MIC V/DGC DEG C MIC V MIC V MIC V/DGC

-129,5 0,9 0,858 -152 -99,9 0,7 0,670

-12H.7 0.8 0.848 -Ibl -9q.3 0.6 0.570

-127,8 0,9 0,838 -150 -98.6 0,7 0.670

-1R7.0 0.8 0,828 -149 -9R,0 0.6 0,670

"126,2 0,8 O,8]R -148 -_I,3 0,7 0,670

-125.3 0,9 0.808 -147 -96.7 0.6 0.670

-124,5 U,8 0.798 -146 -95,0 0.7 0.670

-I_3.7 0,8 0.788 -145 -95,4 0.6 0.670
-122,9 0,8 0,778 -144 -_4,7 0,7 0,670
-122,1 0,8 0.769 -143 -9_.I 0,6 0.670

-121,3 0.8 0,758 -142 -93.4 0,7 0.670

-1_U.6 0,7 0.748 -141 -92.8 0,6 0.671

"I19,8 0,8 0.738 -140 -92.2 0.6 0.668

-[19,0 0.8 0.728 -139 -91.5 0,7 0.658

"118.3 0.7 0,719 -138 -90.9 0.6 0.6_8

-11r,5 0.8 0.708 -137 -90.2 0,7 0.639

-116.8 0,7 0.698 -136 -89.6 0.6 0.628
"116,1 0,7 0,688 -135 -89,0 0.6 0,620

-115.3 0.8 0.678 -134 -88.3 0.7 0,6_0
-114,6 0.7 O.b70 -133 -87.7 0.6 0.620

-113.9 0.7 0.670 -132 -87.1 0.6 0.6_0

-113.1 0,8 0,670 -131 -85.4 0.7 0,620
-112,4 0,7 0.670 -130 -_5.8 0.6 0.620

"111.7 0.7 0.670 -129 -85.2 0.6 0,620

-111,0 0.7 0.670 -128 -8_.6 0.6 0,620

"110,_ 0,7 0,670 -127 -84.0 0,6 0,620

-109.6 0.7 0,670 -1_6 -83,3 0,7 0.6EO
-108.9 0.7 0.670 -125 -8_,7 0.6 0.620
-108.2 0.7 0.670 -1Z4 -82.1 0,6 0.6_0

-107.5 0.7 0.670 -123 -81.5 0.6 0,620

-106.8 0.7 0.670 -122 -80.9 0.6 0.620

-106.1 0,7 0.670 -121 -_0.3 0.6 0.620
"I05,4 0,7 0.b70 -I_0 -79.6 0,7 O.b_O
-10_.7 0.7 0.670 -119 -79.0 0.6 0.620
-I04,0 0.7 0.670 -118 -78.4 0.6 0,620

-103.3 0.7 0.670 -117 -77.8 0.6 O.6ZO

"102.6 0.7 0.670 -116 -77.2 0.6 0.620
-101,9 0,7 0.670 -115 -76,5 0.7 0.620
-101.3 0.6 0.670 -114 -75.9 0.6 0.620

-100.6 0,7 0.670 -113 -75.3 0,6 0.6_0
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THERMOCOUPLE TA8LE FOR CU VS N,AG , ISA TYPE UNDESIG,, BASED ON

NAT, BUR, OF STANDAHOS PUB, UNPU8, WITH CALC, MULT, FACTOR OF 1,00000,
6ENERAL , LOT ANY • USERS REFERENCE TEMPERATURE 0,000 DE6, C

TEMP

DE8 C

-112

-111
-110

-109
-108

-107

-106

-105

-104
-103

-102

-101

-100
-99
-98

-97

-96
-95
-94

-93

-92

-91
-90
-89
-88

-87

-86
-85

-84
-83

-82

-81
-80
-79
-78

-77

-76
-75

-74
-73

TEST OAT£ SEPTEMBER I,60 BY POWELL,BUNCH

EMF DELEMF DE/DT TEMP EMF OELEMF DE/DT

MIC V MIC V HIC V/OGC DEG C MIC V MIC V MIC V/DBC

-14,7 0,6 0,620 -72 -_9,4 0,6 0,630

-74,1 0.6 0,620 "71 -48.? 0,7 0,630
-73,4 0,7 0°620 -?0 -4B,1 0,6 0,630

-72,8 0,6 0,620 -69 -4?,4 0,7 0,630
-72,2 U,6 0,620 -68 -46,8 N,6 0,630

-71,6 O,b 0,620 -67 -46,2 0,6 0,630

-71,0 0,6 0.620 -66 -45,5 0,7 0,630
-70,3 0.7 0,620 -65 -44,9 O,b 0,630
-69,7 0,6 0,620 -64 -44.2 0,7 0,630
-69,1 0.6 0,620 -63 -43,6 0,6 0,630

-68,4 0,7 O,b_O -62 -43,0 0,6 0,630

-_7,8 0,6 0.620 -61 -42.3 0,7 0,630

-67,1 0.7 0,6_0 -60 -41,7 0,6 0,630

-66,5 O,b 0,620 -59 -41.0 0,7 0,63U
-65,8 0,7 0.620 -58 -40.4 0,6 0,630

-65,2 0,6 0,620 -57 -39,8 0,6 0,630

-64,5 0,7 0,6_0 -56 -39.1 0,7 0,629

-63,9 0,6 0,620 -55 -38,5 0,6 0,631
-63,2 0,7 0.620 -54 -3(,8 0,7 0,6_|

-62,6 0,6 0,6_0 -53 -37,_ 0,6 0,651

-61.9 0,7 0,6_0 -52 -3h,5 0,7 0,661

-61,3 U,6 0.620 -51 -35.9 0,6 0,67|
-60,7 0,6 0.620 -50 -35,_ 0,7 0,681

-b0.0 0.7 0,620 -49 -34,5 0,7 0,692

-59,4 0,6 0,620 -48 -33.9 0,6 0,700

-58,7 0,( 0.61g -47 -33,_ 0,7 0,700

-58,1 0.6 0.622 -46 -32,5 0,7 0,700

-57,5 0,6 0,630 -45 -31,8 0,7 0,700

-56,8 0,7 0,630 -44 -3],2 0,6 0,700
-56,2 0,6 0,630 -43 -30,5 0,7 0,700

-65,6 0.6 0.630 -42 -29.8 0,7 0,700

-55.0 0.6 0.63h -41 -29.1 0,7 0.700

-54,3 0,7 0.630 -40 -2_.4 0,7 0,700

-53,7 0,6 0,630 -39 -27,7 0,7 0,700

-53,1 0.6 0,630 -38 -2t,l 0,6 0.700

-52,5 0,_ 0,630 -37 -26,_ 0,7 0,700

-51,9 0,6 0,630 -36 -25,7 0,7 0,700

-51,2 0,7 0,630 -35 -25,0 0,7 0,700

-50.6 0,6 0,630 -34 -_4,3 0,7 0,700

-50.0 0.6 0.630 -33 -23.6 0,7 0,700
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TH_RMOCOUPLE TABLE FOR CU VS N.AG . ISA TYPE UNDESIG.. BASED ON

NAT. BUR. OF STANDARDS PU_. UNRUB. wITH CALC. _ULT. FACTOR OF 1.00000.

GENERAL t LO[ A_Y • USERS R_FERENCE TEMPERATURE 0.000 DEG. C

TEST DATE SEPTEMHER 1,60 BY POWELLtBUNCH

TEMP EdF _ELEMF OEIDT TEMP E_F DELEMF DE/DT

DEE C MIC V MIC V NIC V/DGC DEG C MIC V MIC V MIC V/OGC

-32 -22,9 0,7 0.700 8 5,9 n,8 0,730

-31 -22.2 U.7 0.700 9 6.6 0.7 0.729

"30 -21.5 0.7 0.700 10 7.3 0.7 0.731

-29 -20.8 0.7 0.700 11 8.1 0.8 0.741

-2B -20,1 0,7 0,700 12 8,8 0,7 0,751

-27 -19,4 V,7 0,700 13 9.b 0,8 0,762

-26 -18,7 0,7 0,700 14 10.3 0,7 0,770
-25 -18,0 0,7 0,700 15 1t,1 0,8 0,770

-24 -17,3 0.7 0,700 16 11,9 0,8 0,770
-23 -16o6 0.7 0,700 17 1_,6 0,7 0,770

-22 -15,9 0,7 0,699 18 13.4 0,8 0,770

-21 -15,2 0,7 0,701 19 14,2 0,8 0,770
-20 -14,5 0,7 0,711 20 14,9 0,7 0,770
-19 -13,8 0,7 0.722 _I 15,7 0,8 0,770

-18 -13.1 0,7 0.730 _2 1b.5 0,8 0,770

-17 -12,3 0,8 0.730 23 17.3 0,8 0,770

-16 -11,6 0,7 0.730 24 1B,I 0,8 0,770
-15 -10,9 0,7 0,730 25 IR,9 0,8 0,'770

-14 -I0.2 0.7 0.730 26 1_.7 O.R 0,770
-13 -9.5 0.7 0.730

-12 -8.8 0.'! 0.730

-11 -8.0 0.8 0.730

-10 -7.3 0.7 0.730

-9 -6.6 0,7 (I.730
-8 -b,8 0.8 0.730

-7 -5.1 0.7 0.730

-b -4.4 0.7 0.730

-5 -3.7 0.7 0.730

-4 -2.9 O,R 0.730
-3 -2,2 0,7 0,730

-2 -I.5 0.7 0.730

-I -0.7 0.8 0.730

0 0.0 0.6 0.730

l 0,7 0,7 0,730

2 1.5 0.8 0.730

3 2,2 0,7 0,730

4 2,9 0,7 0,730
5 3,6 0.7 0,730

6 4,_ 0,8 0,730
7 5,1 0,7 0,730
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THERMOCOUPLE TABLE FOR CHRML VS

NAT. BUR. CF STANDARDS PUB. UNPUB

GENERAL , LOT ANY . USER

TEST DATE SEPTEMBE

TEMP EMF DELEMF DE/DT

DEG K MIC V MIC V MIC V/D

l 0.13 0.13 G.188

2 0.41 0.28 0.379

3 0.89 0.48 0.572

4 1.56 0.67 C.767
5 2.42 0.86 0.965

6 3.48 1.06 1.164

7 4.75 1.27 i.366

8 6.22 1.47 1.569
9 7.89 1.67 1.775

I0 9.77 1.88 1.982

II 11.86 2.09 2.191

12 14.16 2.30 2.402

13 16.67 2.51 2.614

14 19.38 2.71 2.826

15 22.3 2.9 3.040

16 25.4 3.1 3.260

17 28.8 3.4 3.480

18 32.4 3.6 3.700
19 36.2 3.8 3.920

20 40.2 4.0 4.140

21 44.5 4.3 4.360

22 49.0 4.5 4.580

23 53.7 4.7 4.800
24 58.6 4.9 5.020

25 63.7 5.1 5.250

26 69.1 5.4 5.480

27 74.? 5.6 5.710

28 80.5 5.8 5.940

29 86.5 6.0 6.170

30 92.8 6.3 6.39C

31 99.3 6.5 6.610

32 106.0 6.7 6.830

33 113.0 l.O 7.060

34 120.2 7.2 7.290

35 127.6 7.4 7.520

36 135.2 7.6 7.750

37 143.1 7.9 7.970

38 151.2 8.1 8.190

39 159.5 8.3 8.41C

40 168.0 8.5 8.620

ALUMEL, ISA TYPE KP-KN , BASED ON

. WITH CALC. MUL[. FACTCR OF 1.000.

S REFERENCE TEMPERATURE O. DEG. K

R 1,60 BY POWELL,BbNCH

IEMP EMF OELEMF DE/DT

GK DEG K MIC V MIC V MIC V/DGK

41 176.7 8.7 8.830

42 185.6 8.9 9.040

43 194.7 9.1 9.250

44 204.1 9.4 9.460

45 213.7 9.6 9.670

46 223.5 9.8 9.880

47 233.5 I0.0 10.090

48 243.7 10.2 10.300

49 254.1 10.4 10.510

50 264.7 10.6 I0.720

51 275.5 10.8 10.920

52 286.5 II.0 11.120

53 297.7 11.2 11.320

54 309.I 11.4 11.520

55 320.7 II.6 11.730

56 332.5 11.8 11.930

57 344.5 12.0 12.130

58 356.8 12.3 12.330

59 369.3 12.5 12.530

60 382.0 12.7 12.720

61 394.8 12.8 12.920

62 407.8 13.0 13.120

63 421.0 13.2 13.320

64 434.4 13.4 13.520

65 448.0 13.6 13.?I0

66 461.8 13.8 13.900

67 475.8 14.0 14.090

68 490.0 14.2 14.280

69 504.4 14.4 14.470

70 519.0 14.6 14.660

71 533.8 14.8 14.850

72 548.7 14.9 15.040

?3 563.8 15.1 15.230

74 579.1 15.3 15.420

75 594.6 15.5 15.610

76 610.3 15.? 15.800

17 626.2 15.9 15.990

78 642.3 16.1 16.170
79 658.5 16.2 16.350

80 674.9 16.4 16.530
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THERMOCOUPLE

NAT. BUR. OF

GENERAL

IABLE FOR CHRML VS ALUMEL, ISA TYPE KP-KN ,
STANDARDS PUB. UNPU8. WITH CALC. MULT. FACICR OF

, LOT ANY • USERS REFERENCE TEMPERATURE O.

TEST DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP

DEG K
EMF DELEMF DE/DT TEUP EMF DELEMF

MIC V MIC V MIC V/DGK DEG K MIC V MIC V

81
82
83
84

85

691.5 16.6 16.710 121 1498.1 23.4

708.3 16.8 16.890 122 1521.6 23.5

725.3 17.0 17.070 123 1545.3 23.7

742.5 17.2 17.250 124 1569.1 23.8

759.8 17.3 17.430 125 t593.1 24.0

86
87
88
89

90

777.3 17.5 17.610 126 1617.2 24.1

795.0 17./ 17.790 127 1641.5 24.3

812.9 17.9 17.960 128 1665.9 24.4
831.0 18.1 18.140 129 1690.5 24.6

849.2 18.2 18.320 130 1715.2 24.7

91

92

93

94

95

867.6 18.4 18.500 131 1740.I 24.9

886.2 18.6 18.680 I)2 1765.1 25.0

905.0 18.8 18.850 133 1790.3 25.2

923.9 18.9 19.020 134 1815.6 25.3

943.0 19.I 19.190 135 1841.1 25.5

96
97

98
99

100

962.3 19.3 19.360 136 1866.7 25.6

981./ 19.4 19.530 137 1892.4 25.7

1001.3 19.6 19.700 138 Ig18.3 25.9

1021.1 19.8 19.870 139 1944.4 26.1

1041.1 20.0 2C.040 140 1970.6 26.2

IOl

102

103

104

105

1061.2 20.1 2G.210 141 1996.9 26.3

1081.5 20.3 20.380 142 2023.4 26.5

1101.9 20.4 20.550 143 2050.0 26.6

1122.5 20.6 20.720 144 2076.7 26.7

1143.3 20.8 20.890 145 2103.6 26.9

106

107
108

109
IXO

1164.3 21.0 21.060 146 2130.6 27.C

1185.4 2i.I 21.220 147 2151.8 27.2

1206.7 21.3 21.380 148 2185.1 27.3

1228.2 2[.5 21.540 149 2212.6 27.5

1249.8 21.6 21. 700 150 2240.2 27.6

111

I12

113

114

115

1271.6 21.8 21.860 151 2267.9 27.7

1293.5 21.9 22.020 152 2295.7 27.8

1315.6 22.1 22.180 153 2323.7 28.0

1337.8 22.2 22.340 154 2351.8 28.1

1360.2 22.4 22.500 155 2380.1 28.3

116

I17

118

119

120

1382.8 22.6 22.660 156 2408.5 28.4

1405.6 22.8 22.820 157 2437.0 28.5

1428.5 22.9 22.980 158 2465.7 28.7

1451.5 23.0 23.140 159 2494.5 28.8

1474.7 23.2 23.300 160 2523.4 28.9

BASED ON

1.000.
DEG. K

DEIDT

MIC VIDGK

23.450

23.600

23.750

23.900

24.050

24.200
24.350

24.500
24.650
24.800

24.950

25. 100

25.250

25.400

25. 550

25.700
25.840
25.980
26.120

26.260

26.400
26.540
26.680
26.820

26.960

27.100

27.240

27.380

27.520

27.650

27.780

27.920

28.060
28.200

28.330

28.460

28. 590

28.720

28. 850
28.980
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THERMOCOUPLE TABLE FOR CHRML VS ALUMEL, ISA TYPE KP-KN , BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACICR OF 1.000.

GENERAL , LOT ANY . USERS REFERENCE IEMPERATURE O. DEG. K

TESt DATE SEPTEMBER 1,60 BY POWELL,BbNCH

TEMP EMF DELEMF DE/DT IEMP EMF DELEMF DEIDT

OEG K MIC V MIC V MIC VlDGK DEG K MIC V MIC V MIC VlDGK

161 2552.4 29.0 29.110 201 3812.9 33.7 33.740

162 2581.6 29.2 29.240 202 3846.7 33.8 33.840

163 2610.9 29.3 29.360 203 3880.5 33.8 33.950

164 2640.3 29.4 29.490 204 3914.5 34.0 34.050

165 2669.9 29,6 29.620 205 3948.6 34.1 34.150

166 2699.6 29.7 29.?50 206 3982.8 34.2 34.250

167 2729.4 29.8 29.880 207 4C17.1 34.3 54.350

168 2759.3 29.9 30.000 208 4C51.5 34.4 34.440

169 2789.3 30.0 3C.120 209 4086.0 34.5 34.540

170 2819.5 30.2 30.240 2[0 4120.6 34.6 34.640

171 2849.8 30.3 30.360 211 4155.3 34.7 34.740

172 2880.2 30.4 3C.480 212 4190.1 34.8 34.840

173 2910.8 30.6 30.610 213 4225.0 34.9 34.940

174 2941.5 30.7 30.730 214 4259.9 34.9 35.030

175 2972.3 30.8 30.850 215 4295.0 35.1 35.120

176 3003.2 30.9 30.970 216 4330.2 35.2 35.210

177 3034.2 31.0 31.090 217 4365.5 35.3 35.300

178 3065.3 31.1 31.210 218 4400.9 35.4 35.390

179 3096.6 31.3 31.330 219 6436.3 35.4 35.480

180 3128.0 31.4 31.440 2?0 4471.8 35.5 35.570

181 3159.5 31.5 31.550 271 4507.4 35.6 35.660

182 3191.1 31.6 31.660 222 4543.1 35.7 35.750

183 3222.8 31.7 31.?80 223 4578.9 35.8 35.840

184 3254.6 31.8 31.900 224 4614.8 35.9 35.930

185 3286.6 32.0 32.020 225 4650.8 36.0 36.020

186 3318.7 32.1 32.130 226 4686.9 36.1 36.110

187 3350.9 32.2 32.240 227 4723.0 36.1 36.200

188 3383.2 32.3 32.350 228 4759.2 36.2 36.290

189 3415.6 32.4 32.460 229 4795.5 36.3 36.370

190 3448.1 32.5 32.570 230 4831.9 36.4 36.450

191 3480.7 32.6 32.680 231 4868.4 36.5 36.530

192 3513.4 32.7 32.790 232 4905.0 36.6 36.610

193 3546,2 32.8 32.900 233 4941.7 36.7 36.690

194 3579.1 32.9 33.010 234 4978.6 36.7 36.770

195 3612.2 33.1 33.120 235 5015.2 36.8 36.850

196 3645.4 33.2 33.230 236 5052.1 36.9 36.930

197 3678.7 33.3 33.340 237 5089.1 37.0 37.010

198 3712.1 33.4 33.440 238 5126.1 37.0 37.090

199 3765.6 33.5 33.540 239 5163.2 37.1 37.170

200 3779.2 33.6 33.640 240 5200.4 37.2 37.250
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THERMOCOUPLE TABLE FOR CHRML VS ALUMEL, ISA TYPE KP-KN , BASED ON

NAT. BUR. OF STAhDARDS PUB. UNPUB. WITH CALC. MULT. FACTCR OF 1.000.
GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,BbNCH

TEMP EMF OELEMF DE/DT TEMP EMF DELEMF DE/DT

DEG K MIC V MIC V MIC V/DGK DEG K MIC V MIC V MIC V/DGK

24£ 5237.7 37.3 37.330

242 5275.1 37.4 37.410

243 5312.5 37.4 37.490

244 5350.0 37.5 37.560

245 5387.6 37.6 37.630

246 5425.3 37.7 37.700
247 5463.0 37.7 37.770
248 5500.8 37.8 37.840
249 5538.7 37.9 37.910

250 5576.7 38.0 37.980

251 5614.7 38.0 38.050

252 5652.8 38.1 38.120

253 5691.0 38.2 38.190

254 5729.2 38.2 38.260
255 5767.5 38.3 38.330

256 5805.9 38.4 38.400

257 5844.3 38.4 38.470

258 5882.8 38.5 38.540

259 5921.3 38.5 38.600

260 5959.9 38.6 38.660

261 5998.6 38.7 38.72C

262 6037.4 38.8 38.780
263 6076.2 38.8 38.840
264 6115.1 38.9 38.900

265 6154.0 38.9 38.960

266 6193.0 39.0 39.020

267 6232.1 39.1 39.083

268 6271.2 39.I 39.140

269 6310.4 39.2 39.200

270 6349.6 39.2 39.260

271 6388.9 39.3 39.320
272 6428.2 39.3 39.380

273 6467.6 39.4 39.440
274 6507.1 39.5 39.490

275 6546.6 39.5 39.540

276 6586.[ 39.5 39.590

277 6625.7 39.6 39.640

278 6665.4 39.7 39.690

279 6705.1 39.7 39.740

280 6744.9 39,8 39.790
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THERMOCOUPLE TABLE FOR CHRML VS ALUMEL, ISA TYPE KP-KN , BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACrCR OF 1.000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERAIURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BbNCH

TEMP EMF DELEMF DEIDT IEHP EMF DELEMF DEIDT

DEG C MIC V MIC V MIC V/DGC DEG C MIC V MIC V MIC VIDGC

-272 -6473.37 0.16 C.217 -232 -6295.5 8.7 8.862

-271 -6473.06 0.31 0.408 -231 -6286.6 8.9 9.072

-270 -6472.55 0.51 0.601 -230 -6277.4 9.2 9.282

-269 -6471.85 0.70 0.797 -229 -6268.0 9.4 9.492

-268 -6470.96 0.89 0.995 -228 -6258.4 9.6 9.702

-267 -6469.87 1.09 1.194 -227 -6248.5 9.9 9.912

-266 -6468,57 1.30 1.396 -226 -6238.5 I0.0 10.122

-265 -6467.07 1.50 1.600 -225 -6228.3 10.2 I0.332

-264 -6465.37 [.70 1.806 -224 -6217.8 10.5 10.542

-263 -6463.45 1.92 2.013 -223 -6207.2 10.6 I0.750

-262 -6461.33 2.12 2.223 -222 -6196.4 10.8 10.950

-261 -6459,00 2.33 2.434 -221 -6185,4 11.0 11.150

-260 -6456.46 2.54 2.646 -220 -6174.1 II.3 11.349

-259 -6453.72 2.74 2.858 -219 -6162.7 11.4 11.552

-258 -6450.8 2.9 3.073 -218 -6151.1 11.6 11.760

-25? -6447.6 3.2 3.293 -217 -6139.2 11.9 11.960

-256 -6444.2 3.4 3.513 -216 -6127.2 12.0 12.160

-255 -6440.6 3.6 3.733 -215 -6114.9 12.3 12.361

-254 -6436.7 3.9 3.953 -214 -6102.3 12.6 12.558

-253 -6432.7 4.0 4.173 -213 -6089.6 12.7 12.750

-252 -6428.4 4.3 4.393 -212 -6C76.8 12.8 I2.950

-251 -6423.8 4.6 4.613 -211 -6063.8 13.0 13.150

-250 -6419.1 4.7 4.832 -210 -6050.5 13.3 13.351

-249 -6414.2 4.9 5.055 -2D9 -6037.1 13.4 13.549

-248 -6409.0 5.2 5.285 -208 -6023.5 13.6 13.739

-247 -6403.6 5.4 5.515 -207 -6009.6 13.9 13.929

-246 -6398.0 5.6 5.745 -206 -5995.6 14.0 14.1[9

-245 -6392.1 5.9 5.975 -205 -5981.4 14.2 14.309

-244 -6386.1 6.0 6.203 -204 -5966.9 14.5 14.499

-243 -6379.8 6.3 6.423 -203 -5952.3 14.6 14.689

-242 -6373.2 6.6 6.642 -202 -5937.5 14.8 14.879

-241 -6366.5 6.7 6.865 -2C1 -5922.6 14.9 15.069

-240 -6359.5 7.0 7.095 -200 -5907.4 15.2 15.259

-239 -6352.2 7.3 7.325 -199 -5892.1 15.3 15.449

-238 -6344.8 7.4 7.555 -198 -5876.6 15,5 15.639

-237 -6337.2 7.6 7.783 -197 -5860.9 15.7 15.829

-236 -6329.2 8.0 8.003 -196 -5844.9 16,0 16.017

-235 -6321.1 8.1 8.224 -195 -5828.8 16.1 16.197

-234 -6312.8 8.3 8.442 -194 -5812.6 16,2 [6.377

-233 -63C4.2 8.6 8.652 -193 -5796.1 16.5 16.557
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°

THERMOCOUPLE TABLE FOR CHRML VS ALUMEL, ISA TYPE KP-KN , BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTCR OF 1.000.

GENERAL • LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. C

IEST DATE SEPTEMBER 1,60 BY POWELLtBbNCH

TEMP EMF DELEMF DEIDT TE_P EMF DELEMF DEIDT

DEG C MIC V MIC V MIC VIDGC DEG C MIC V MIC V MIC VIDGC

-192 -5779.5 16.6 15.737 -152 -4971.9 23.4 23.473

-191 -5762.7 16.8 16.917 -151 -4948.4 23.5 23.623

-190 -5745.7 17.0 17.097 -150 -4924.7 23.7 23.773

-189 -5728.4 17.3 17.277 -149 -6900.8 23.9 23.923

-188 -5711.1 17.3 17.457 -148 -4876.8 24.0 24.073

-187 -5693.6 17.5 17.638 -147 -4852.7 24.1 24.223
-186 -5675.9 17.7 17.815 -146 -4828.4 24.3 24.373

-185 -5657.9 18.0 17.g87 -145 -4803.g 24,5 24.523

-184 -5639.8 18.1 18.167 -144 -4779.3 24.6 24.673

-183 -5621.6 18.2 18.347 -143 -4754.6 24.7 24.823

-182 -5603.1 18.5 18.528 -142 -4729.7 24.9 24.973

-181 -5584.5 18.6 18.706 -141 -4704.7 25.0 25.123

-180 -5565.7 18.8 18.876 -140 -4679.4 25.3 25.273
-179 -5546.8 18.9 19.046 -139 -4654.1 25.3 25.423

-178 -5527.6 19.2 19.216 -138 -6628.6 25.5 25.573

-177 -5508.3 lg.3 19.386 -137 -4603.0 25.6 25.721

-176 -5488.9 19.4 19.556 -136 -4577.3 25.7 25.861
-175 -5469.3 19.6 19.726 -135 -4551.3 26.0 26.001
-174 -5449.4 19.9 1g.896 -134 -4525.2 26.1 26.141
-173 -5429.4 20.0 20.066 -133 -4499.0 26.2 26.281

-172 -5409.3 20.1 20.236 -132 -4472.7 26.3 26.421
-171 -5389.0 20.3 20.405 -131 -4446.1 26.6 26.561
-170 -5368.5 20.5 20.576 -130 -4419.5 26.6 26.701
-169 -5347.9 20.6 20.746 -129 -4392.8 26.7 26.841

-168 -5327.1 20.8 20,916 -128 -4365.9 26.9 26,981

-167 -5306.1 21.0 21.084 -127 -4338.9 27.0 27.121
-166 -5284.9 21.2 21,244 -126 -4311.6 27.3 27.261
-165 -5263.6 21.3 21,404 -125 -4284.3 27.3 27.402

-164 -5242.1 21.5 21,564 -124 -4256.8 27.5 27,540
-163 -5220.5 21.6 21.724 -123 -4229.2 27.6 27.669

-162 -5198.7 21.8 21.884 -122 -4201.5 27.7 27.801
-161 -5176.7 22.0 22,044 -121 -4173.6 27.9 27.941
-160 -5154.6 22.1 22,204 -120 -4145.6 28.0 28,082
-159 -5132.4 22.2 22.364 -119 -4117.5 28.1 28.220
-158 -510g.9 22.5 22,524 -lib -4089.2 28.3 28.350

-157 -5087.3 22.6 22,684 -117 -4060.8 28.4 28.480
-156 -5064.5 22.8 22,844 -116 -4032.2 28.6 28,610

-155 -5041.6 22.9 23.004 -115 -4003.5 28.7 28,740
-154 -5018.6 23.0 23.165 -114 -3974.1 28,8 28.870

-153 -4995.3 23.3 23.323 -ll3 -3945.8 28.9 29.000
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THERMOCOUPLE

NAT. BUR. OF

GENERAL

TABLE FOR CHRML VS ALUMEL, ISA TYPE KP-KN , BASED ON

STANDARDS PUB. UNPUB. WITH CALC. MULT, FACICR OF 1.000.

, LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BbNCH

TEMP EMF

DEG C MIC V

DELEMF DE/DT TEMP EMF DELEMF DE/DT

MIC V MIC V/DGC DEG C MIC V MIC V MIC V/DGC

-112 -3916.8

-III -3887.5

-II0 -3858.2

-109 -3828.8

-108 -3799.2

29.0 29.130 -72 -2655.6 33.7 33.754

29.3 29.257 -71 -2621.8 33.8 33.857

29.3 29.380 -70 -2587.9 33.9 33.965

29.4 29.510 -69 -2553,9 34.0 34.065

29.6 29.640 -68 -2519.8 34.1 34.165

-107 -3769.5

-106 -3739.6

-105 -3709.7

-104 -3679.7

-103 -3649.5

29.7 29.770 -67 -2485.6 34.2 34.266

29.9 29.898 -66 -2451.3 34.3 34.363

29.9 30.018 -65 -2416.9 34.4 34.455

30.0 30.138 -64 -2382.3 34.6 34.555

30.2 30.258 -63 -2347.7 34.6 34.655

-102 -3619.2

-I01 -3588.?

-I00 -3558.1

-99 -3527.4

-98 -3496.6

30.3 30.3?? -62 -2313.0 34.7 34.755

30.5 30.500 -61 -2278.2 34.8 34.856

30.6 30.628 -60 -2243.3 34.9 34.954

30.7 30.748 -59 -2208.4 34.9 35.044

30.8 30.868 -58 -2173.3 35.1 35.136

-97 -3465.7

-96 -3434.7

-95 -3403.5

-94 -3372.2

-93 -3340.8

30.9 30.988 -57 -2138.0 35.3 35.224

31.0 31.108 -56 -2102.7 35.3 35.314

31.2 31.229 -55 -2067.3 35.4 35.404

31.3 31.347 -54 -2031.9 35.4 35.494

31.4 31.457 -53 -1996.4 35.5 35.584

-92 -3309.3

-91 -3277.7

-90 -3246.0

-89 -3214.1

-88 -3182.1

31.5 31.566 -52 -1960.8 35.6 35.674

31.6 31.678 -51 -1925.1 35.7 35.764

31.7 31.798 -50 -1889.2 35.9 35.854

31.9 31.919 -49 -1853.3 35.9 35.944

32.0 32.037 -48 -1817.3 36.0 36.034

-87 -3150.0

-86 -3117.8

-85 -3085.5

-84 -3053.1

-83 -3020.5

32.1 32.147 -47 -1781.2 36.1 36.124

32.2 32.257 -46 -1745.1 36.1 36.214

32.3 32.367 -45 -1708.9 36.2 36.302

32.4 32.477 -44 -1672.6 36.3 36.382

32.6 32.587 -43 -1636.2 36.4 36.462

-82 -2987.9

-81 -2955.2

-80 -2922.4

-79 -2889.5

-78 -2856.4

32.6 32.697 -42 -1599.6 36.6 36.542

32.7 32.807 -41 -1563.0 36.6 36.622

32.8 32.917 -40 -1526.3 36.7 36.702

32.9 33.027 -39 -1489.6 36.7 36.782

33.1 33.137 -38 -1452.8 36.8 36.862

-77 -2823.1

-7b -2789.8

-75 -2756.4

-74 -2722.9

-73 -2689.3

33.3 33.247 -37 -1415.9 36.9 36.942

33.3 33.355 -36 -1378.9 37.0 37.022

33.4 33.455 -35 -1341.9 37.0 37.102

33.5 33.555 -34 -1304.8 37.1 37.182

33.6 33.655 -33 -1267.5 37.3 37.262
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[HERMOCOUPLE IABLE FOR CHRML VS ALUMEL, ISA TYPE KP-KN , BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTCR OF 1.000.

GENERAL , LOT ANY • USERS REFERENCE TEMPERAIURE O. DEG. C

TESt DAIE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELEMF DE/Dr TEMP EMF DELEMF DEIOT

DEG C MIC V MIC V MIC VlDGC DEG C MIC V MIC V MIC VIDGC

-32 -1230.2 37.3 37.342

-31 -1192.8 37.4 37.423

-30 -1155.4 37.4 37.501

-29 -1117.9 37.5 37.571

-28 -1080.3 37.6 37.641

-27 -1042.6 37.7 37.711

-26 -1004.9 37.7 37.781

-25 -967.0 37.9 37.851

-24 -929.1 37.9 37.921

-23 -891.1 38.0 37.991

-22 -853.1 38.0 38.061

-21 -815.0 38.1 38.131

-20 -776.8 38.2 38.201

-19 -738.6 38.2 38.271

-18 -700.3 38.3 38.341

-17 -661.9 38.4 38.411

-16 -623.4 38.5 38.481

-15 -585.0 38.4 38.549
-14 -546.4 38.6 38.609

-13 -507,8 38.6 38.669

-12 -469.I 38.7 38.729

-11 -430.3 38.8 38.789

-I0 -391.5 38.8 38.849

-9 -352.6 38.9 38.909

-8 -313.7 38.9 38.969

-7 -274.7 39.0 39.029

-6 -235.6 39.I 39.089

-5 -196.4 39.2 39.149

-4 -157.3 39.1 39.209

-3 -I18.0 39.3 39.269

-2 -78.7 39.3 39.329

-I -39.4 39.3 39.390

-0 0.0 39.3 39.448

1 39.5 39.5 39.498

2 r9.0 39.5 39.548

3 118.5 39.5 39.598

4 158.1 39.6 39.648

5 197.8 39.7 39.698

6 237.5 39.7 39.748
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THERMOCOUPLE TABLE FOR CHRML VS CON , ISA TYPE EP-EN , BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MUTT. FACTOR DF 1.000.

GENERAL , LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT

DEG K MIC V MIC V MIC VIDGK DEG K MIC V MIC V MIC VIDGK

1 0.3 0.3 0.490 41 351.1 15.7 15o830
2 1.0 0,7 0.980 42 367.1 16.0 16.140
3 2,2 1.2 1.460 43 383.4 16.3 16.450
4 3.9 1.7 1.930 44 400.0 16.6 16.750
5 6.1 2.2 2.400 45 416.9 16.9 17.050

6 8.7 2.6 2.860 46 434.1 17.2 17.360
7 11.8 3.1 3.3[0 47 451.6 17,5 17.670
8 15.4 3.6 3.760 48 469.4 17.8 17.980

9 19.4 4.0 4.200 49 487.5 18. I 18.280

10 23.8 4.4 4.630 50 505.9 18.4 18.580

11 28.7 4.9 5.050 51 524.6 18.7 18.880
12 34.0 5.3 5.470 52 543.6 19.0 19.180
13 39.7 5.7 5.880 53 562.9 19.3 19.480
14 45.8 6.1 6.280 54 582.5 19.6 19.780

15 52.3 6.5 6.680 55 602.4 19.9 20.070

16 59.2 6.9 7.080 56 622.6 20.2 20.360
17 66.5 7.3 7.470 57 643.1 20.5 20.650
18 74.2 7.7 7.860 58 663.9 20.8 20.940
19 82.3 8.1 8.250 59 685.0 21.1 21.230

20 90.8 8.5 8.640 60 706.3 21.3 21.510

21 99.7 8.9 9.020 61 727.9 21.6 21.790

22 I09.0 9.3 9.400 62 749.8 21.9 22.070

23 118.7 9.7 9.780 63 772.0 22.2 22.340
24 128.7 10.0 10.150 64 794.5 22.5 22.610
25 139.1 10.4 10.510 65 817.3 22.8 22.880

26 149.8 10.7 10.860 66 840.4 23.1 23.14G

27 160.9 11.1 11.210 67 863.7 23.3 23.400
28 172.3 11.4 11.550 68 887.3 23.6 23.65C
29 184.1 II.8 11.890 69 gll.l 23.8 23.900

30 196.2 12.1 12.230 70 935.2 24.1 24.150

31 208.6 i2.4 12.570 71 959.5 24.3 24.400

32 221.4 12.8 12.g10 72 984.0 24.5 24.650

33 234°5 13.1 I3.240 73 I008.7 24.7 24.890

34 247.9 13.4 13.570 74 I033.7 25.0 25.130

35 261.7 13.8 13.900 75 1058.9 25.2 25.370

36 275.8 14.1 14.230 _6 1084.4 25.5 25.610

37 290.2 14.4 14.560 77 1110.1 25.7 25.850
38 304.9 14.7 14.880 78 1136.1 26.0 26.090

39 320.0 15.1 15.200 7q 1162.3 25.2 26.330

40 335.4 15.4 15.520 80 1188.7 26.4 26.570
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THERMOCOUPLE TABLE FOR CHRML VS CON t ISA TYPE EP-EN t BASED ON
NAT. BUR. OF STANDARDS PUB. UNPU8. WITH CALC. MULT. FACTOR OF 1.000.
GENERAL t LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELLtBUNCH

TEMP EMF DELEMF DEIDT TEMP EMF OELEMF DEIDT

DEG K MIC V MIC V MIC VIDGK DEG K MIC V MIC V MIC VIDGK

81 1215.6 26.7 26.810 121 2468.7 35.4 35.530

82 1242.3 26.9 27.050 £22 2504.3 35.6 35.730
83 1269.5 27.2 27.290 123 2540.1 35.8 35.920
84 1296.9 27.4 27.540 124 2576.1 36.0 36.110

85 1324.5 27.6 27.780 125 2612.3 36.2 36.300

86 1352.4 27.9 28.020 126 2648.7 36.4 36.490

87 1380.5 28.1 28.260 127 2685.3 36.6 36.680
88 1608.9 28.6 28.500 128 2722.1 36.8 36.880
89 1637.5 28.6 28.740 129 2759.1 37.0 37.070

90 1666.6 28.9 28.980 130 2796.3 37.2 37.260

91 1695.5 29.1 29.210 131 2833.7 37.6 37.450

92 1524.8 29.3 29.640 132 2871.3 37.6 37.660
93 1554,4 29.6 29.670 133 2909.1 37.8 37.830
94 I584.2 29.8 29.900 136 2947.0 37.9 38.020

95 1614.2 30.0 30.120 135 2985.1 38.1 38.210

96 1664.4 30.2 30.340 136 3023.6 38.3 38.600

97 1674.8 30.4 30.560 137 3061.9 38.5 38.580

98 1705.4 30.6 30.780 138 3100.6 38.7 38.770
99 1736.3 30.9 31.000 139 3139.5 38.9 38.960

100 1767,4 31.1 31.220 140 3178.6 39.1 39.150

101 1798.7 31.3 31.430 141 3217.9 39.3 39.360

102 1830.3 31.6 31.660 142 3257.3 39.6 39.530

103 1862.1 31.8 31.850 163 3296.9 39.6 39.710

I06 1896,1 32.0 32.060 144 3336.7 3g.8 39.890

105 1926.3 32.2 32.270 145 3376.7 40.0 40.070

106 1958.7 32.4 32.480 146 3416.9 40.2 60.250

107 1991.3 32.6 32.690 147 3457.2 60.3 40.630

108 2024,1 32.8 32.900 148 3497.7 60.5 40.610
109 2057.1 33.0 33.110 149 3538.6 60.7 40.780

110 2090.3 33.2 33.320 150 3579.3 40.9 40.960

III 2123.7 33.4 33.530 151 3620.4 41.I 41.140

I12 2157.3 33.6 33.730 152 3661.6 61.2 41.320

113 2191.1 33.8 33.930 153 3703.0 41.4 41.490

114 2225,1 36.0 36.130 1_4 3746.6 41.6 41.660
115 2259.3 34,2 34,330 155 3786.4 41.8 41.830

116 2293.7 36.4 34.530 156 3828.3 61.9 42.000

117 2328.3 34.6 34.730 157 3870.4 42.1 42.170

118 2363.1 34.8 36.930 158 3912.7 42.3 62.340

119 2398.1 35.0 35.130 159 3955.1 42.4 42.510

120 2433.3 35.2 35.330 IA0 3997.7 42.6 42.680
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THERMOCOUPLETABLE FOR CHRML VS CON , ISA TYPE EP-EN , BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTOR OF 1.000.

GENERAL t LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT

DEG K MIC V MIC V MIC VIDGK DEG K MIC V MIC V MIC VIDGK

161 4040.5 42.8 42.850 201 5882.1 49.0 49.120
162 4083.4 42.9 43.010 202 5931.3 49.2 49.270
163 4126.5 43.1 43.170 203 5980.6 49.3 49.420

164 4169.8 43.3 43.330 204 6030.1 49.5 49.570
165 4213.2 43.4 43.500 205 6079.7 49.6 49.710

166 4256.8 43.6 43.660 206 6129.5 49.8 49.850
167 4300.5 43.7 43.820 207 6179.4 49.9 49.990

168 4344.4 43.9 43.980 208 6229.5 50.1 50.130

I69 4388.5 44.1 44.I40 209 6279.7 50.2 50.280
170 4432.7 44.2 44.300 210 6330.0 50.3 50.420

171 4477.1 44.4 44.460 211 6380.5 50.5 50.560

172 4521.6 44.5 44.620 212 6431.1 50.6 50.700
173 4566.3 44.7 44.780 213 6481.9 50.8 50.840
174 4611.2 44.9 44.940 214 6532.8 50.9 50.980
175 4656.2 45.0 45.100 215 6583.9 51.I 51.120

176 4701.4 45.2 45.260 216 6635.1 51.2 51.260

177 4746.7 45.3 45.420 217 6686.4 51.3 51.400

178 4792.2 45.5 45.580 218 6737.9 51.5 51.540
179 4837.9 45.7 45.740 219 6789.5 51.6 51.670

/80 4883.7 45.8 45.900 220 6841.2 51.7 51.800

18I 4929.7 46.0 46.060 221 6893.1 51.9 51.940

182 4975.8 46.1 46.210 222 6945.1 52.0 52.080

183 5022.1 46.3 46.370 223 6997.2 52.1 52.220

184 5068.6 46.5 46.530 224 7049.5 52.3 52.350
I85 5115.2 46.6 46.690 225 7101.9 52.4 52.480

186 5162.0 46.8 46.840 226 7154.5 52.6 52.610
187 5208.9 46.9 47.000 227 7207.2 52.7 52.740
188 5256.0 47.1 47.I60 228 7260.0 52.8 52.870
189 5303.2 47.2 47.320 229 7313.0 53.0 53.000

190 5350,6 47.4 47.470 230 7366.1 53.1 53.130

191 5398.2 47.6 47.620 231 7419.3 53.2 53.260
192 5445.9 47.7 47.770 232 7472.6 53.3 53.390
193 5493.8 47.9 47.930 233 7526.1 53.5 53.520
194 5541.8 48.0 48.080 234 7579.7 53.6 53.650

195 5590.0 48.2 48.230 235 7633.4 53.7 53.780

196 5638.3 48.3 48.380 236 7687.2 53.8 53.910
197 5686.8 48.5 48.530 237 7741.2 54.0 54.040
198 5735.4 48.6 48.680 238 7795.3 54.1 54.170

199 5784.2 48.8 48.830 239 7849.5 54.2 54.300
200 5833.1 48.9 48.970 240 7903.8 54.3 54.420
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THERMOCOUPLE TABLE FOR CHRML VS CON t ISA TYPE EP-EN t BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTOR OF 1.000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. K
TEST DATE SEPTEMBER 1_60 BY POWELLtBUNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT

DEG K MIC V MIC V MIC VIDGK DEG K MIC V MIC V MIC VIDGK

241 7958.3 54.5 54.540
242 8012.9 54.6 54.660

263 8067.6 56.7 56.780
264 8122.6 54.8 56.900

265 8177.3 56.9 55.020

266 8232.6 55.1 55.140
267 8287.6 55.2 55.260

268 8362.9 55.3 55.380
269 8398.3 55.6 55.500

250 8653.9 55.6 55.620

251 8509.6 55.7 55.740
252 8565.4 55.8 55.860
253 8621.3 55.9 55.980

256 8677.3 56.0 56.090
255 8733.5 56.2 56.200

256 8789.8 56.3 56.310
257 8846.2 56.4 56.420
258 8902.7 56.5 56.540
259 8959.3 56.6 56.650
260 9016.0 56.7 56.760

261 9072.8 56.8 56.870
262 9129.7 56.9 56,980
263 9186.7 57.0 57.090
264 9243.8 57.1 57.200

265 9301.0 57.2 57.310

266 9358.3 57.3 57.410
267 9415.8 57,5 57.51_

268 9473.4 57.6 57.610
269 9531.1 57.7 57.710

270 9588.9 57.8 57.810

271 9666.8 57.9 57.910

272 9704.8 58.0 58.010

273 9762.9 58.1 58.110

276 9821.1 58.2 58.210

275 9879.6 58.3 58.310

276 9937.7 58.3 58.610
277 9996.1 58.6 58.510
278 10054.6 58.5 58.600
279 10113.2 58.6 58.690
280 10171.9 58.7 58.780
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THERMOCOUPLE TABLE FOR CHRML VS CON , ISA TYPE EP-EN , BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTOR OF 1.000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT
DEG C MIC V MIC V MIC VIDGC DEG C MIC V MIC Y MIC VIDGC

-272 -9771.3 0.4 0.564 -232 -9418.1 15.8 15.876

-271 -9770.5 0.8 1.053 -231 -9402.1 16.0 16.187

-270 -9769.2 1.3 1.530 -230 -9385.8 16.3 16.495

-269 -9767.4 1.8 2.001 -229 -9369.1 16.7 16.794

-268 -9765.2 2.2 2.470 -228 -9352.2 16.9 17.096

-267 -9762.5 2.7 2.927 -227 -9334.9 17.3 17.406
-266 -9759.3 3.2 3.378 -226 -9317.6 17.5 17.717

-265 -9755.6 3.7 3.827 -225 -9299.5 17.9 18.025

-266 -9751.6 4.0 4.265 -226 -9281.6 18.i I8.325

-263 -9767.1 4.5 4.693 -223 -9262.9 I8.5 18.625

-262 -9762.2 4.9 5.114 -222 -9246.2 18.7 I8.925

-26I -9736.8 5.4 5.532 -221 -9225.1 19. I 19.225

-260 -9731.0 5.8 5.940 -220 -9205.8 19.3 19.526

-259 -9726.9 6.1 6.340 -219 -9186.2 19.6 19.823
-258 -9718.3 6.6 6.741 -218 -9166.2 20.0 20.113

-257 -9711.4 6.9 7.138 -217 -9146.0 20.2 20.403

-256 -9704°0 7.6 7.528 -216 -9125.6 20.6 20.693
-255 -9696.2 7.8 7.918 -215 -9104.6 20.8 20.984

-256 -9688.1 8.1 8.309 -216 -9083.6 21.2 21.272

-253 -9679.5 8.6 8.697 -213 -9062.1 21.3 21.552

-252 -9670.6 8.9 9.C77 -212 -9040.5 21.6 21.833

-251 -9661.2 9.6 9.458 -211 -9018.5 22.0 22.110

-250 -9651.4 9.8 9.836 -210 -8996.3 22.2 22.380

-249 -9661.4 IO.O 10.205 -209 -8973.7 22.6 22.65i
-248 -9630.9 I0.5 10.562 -208 -8950.9 22.8 22.919

-267 -9620.2 10.7 10.913 -207 -8927.7 23.2 23. I80

-266 -9609.0 11.2 11.261 -206 -8906.4 23.3 23.437

-265 -9597.6 11.6 11.601 -205 -8_80.8 23.6 23.687

-266 -9585.7 11.9 iI.94_ -204 -8856.9 23.9 23.937

-243 -9573.6 I2.1 12.281 -233 -8832.8 24. I 26.187

-242 -9561.I I2.5 12.622 -202 -8808.5 24.3 24.438

-261 -9568,3 I2.8 12.959 -2CI -8783.9 24.6 26.686

-260 -9535.1 I3.2 13.289 -200 -8759.2 26.7 26.926

-239 -9521.7 13.4 I3.619 -i99 -8734.2 25.0 25.166

-238 -9507.8 13.9 13.949 -198 -8708.9 25.3 25.406

-237 -9493.7 16.1 14.280 -197 -8683.4 25.5 25.646
-236 -9679.2 14.5 14.608 -196 -8657.6 25.8 25.886

-235 -9666.5 I4.7 14.928 -195 -8631.6 26.0 26. I26

-234 -9469.3 15.2 I5.249 -196 -8605.4 26.2 26.366
-233 -9433.9 I5.6 15.566 -193 -8578.9 26.5 26.606
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THERMOCOUPLETABLE FOR CHRML VS CON , ISA TYPE EP-EN , BASED ON
NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTOR OF 1.000.

GENERAL , LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT
DEG C MIC V MIC V MIC V/DGC DEG C MIC V MIC V MIC VIDGC

-192 -8552.2 26.7 26.846 -152 -7297.6 35.4 35.56I
-191 -8525.3 26.9 27.085 -151 -7262.0 35.6 35.758
-190 -8498.0 27.3 27.328 -150 --7226.1 35.9 35.948

-189 -8470,6 27.4 27.576 -149 -7190.I 36.0 36.138

-188 -8443,0 27.6 27.816 -148 -7153.9 36.2 36.328

-187 -8415.0 28.0 28.056 -147 -7117.4 36.5 36.518

-186 -8386,9 28.1 28.296 -166 -7080.8 36.6 36.711

-185 -8358,5 28.4 28.536 -145 -7044.0 36.8 36.908

-184 -8329.8 28.7 28.777 -144 -7007.0 37.0 37.098
-183 -8300.9 28.9 29.014 -143 -6969.7 37.3 37.288

-182 -8271.7 29.2 29.244 -142 -6932.3 37.4 37.478

-181 -8242.4 29.3 29.474 -141 -6894.7 37.6 37.668

-180 -8212.8 29.6 29.705 -140 -6856.9 37.8 37.858
-179 -8185,9 29.9 29.933 -139 -6818.9 38.0 38.048

-178 -8152.9 30.0 30.153 -138 -6780.8 38.1 38.239

-177 -8122.7 30.2 30.373 -137 -6742.5 38.3 38.426
-176 -8092.3 30.4 30.593 -136 -6703.9 38.6 38.608

-175 -8061.6 30.7 30.813 -135 -6665.2 38.7 38.798

-174 -8030.7 30.9 31.034 -134 -6626.3 38.9 38.988
-173 -7999.5 31.2 31.251 -133 -6587.1 39.2 39.178

-172 -7968.2 31.3 31.461 -132 -6547.8 39.3 39.369

-171 -7936.6 31.6 31.671 -131 -6508.4 39.4 39.557

-170 -7904.7 31.9 31.881 -130 -6468.8 39,6 39.737

-169 -7872.7 32.0 32.091 -129 -6428.9 39.9 39.917

-168 -7840.5 32.2 32.301 -128 -6388.9 40.0 40.097

-167 -7808.0 32.5 32.511 -127 -6348.7 40.2 40.277

-166 -7775.4 32.6 32.721 -126 -6308.4 40.3 40.658
-165 -7742.6 32.8 32.931 -125 -6267.8 40.6 40.635

-164 -7709.6 33.C 33.141 -124 -6227.1 40.7 40.807
-163 -7676.3 33.3 33.352 -123 -6186.2 40.9 40.987

-162 -7642.9 33.4 33.560 -122 -6145.1 41.1 41.168

-161 -7609.3 33.6 33.760 -121 -6103.8 61.3 41.345

-160 -7575.4 33.9 33.960 -120 -6062.4 41.4 41.515

-159 -7541.4 36.0 34.160 -I19 -6020.8 41.6 41.685

-158 -7507.2 34.2 34.360 -I18 -5979°0 41.8 41.855

-157 -7472.7 34.5 34.560 -117 -5937.C 42.0 42.025

-156 -7438.1 34.6 34.760 -116 -5894.9 42.1 42.195

-155 -7403.3 34.8 34.960 -115 -5852.6 42.3 42.365
-154 -7368.3 35.0 35.160 -114 -5810.1 42.5 42.535

-153 -7333,0 35.3 35.360 -113 -5767.5 42.6 42.706
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THERMOCOUPLE TABLE FOR CHRML VS CON , ISA TYPE EP-EN , BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULl. FACTOR OF 1.000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT

DEG C MIC V MIC V MIC VIDGC DEG C MIC V MIC V MIC V/DGC

-112 -5724.7 42.8 42.874 -72 -3882.1 49.1 49.142
-Ill -5681.8 42.9 43.034 -71 -3832.9 49.2 49.292

-110 -5638.6 43.2 43.193 -70 -3783.6 49.3 49.443
-109 -5595.3 43.3 43.356 -69 -3734.1 49.5 49.591
-108 -5551.9 43.4 43.524 -68 -3684.5 49.6 49o731

-107 -5508.3 43.6 43.684 -A7 -3634.7 49.8 49.871

-106 -5464,6 43.7 43.844 -66 -3584,7 50.6 50.010
-105 -5420.6 44.0 44.004 -65 -3534.6 50.1 50.153

-104 -5376.5 44.1 44.164 -64 -3484.4 50.2 50.301
-103 -5332.3 44.2 44.324 -63 -3434.1 50,3 50.441

-102 -5287.9 44.4 44.484 -62 -3383.5 50.6 50.581
-lO1 -5243.3 44.6 44.644 -61 -3332.9 50.6 50.721
-100 -5198.6 44.7 44.804 -60 -3282.1 50.8 50.861
-99 -5153.7 44.9 44.964 -59 -3231.2 50.9 51.001

-98 -5108.6 45.1 45.124 -58 -3180.0 51.2 51.141

-97 -5063.4 45.2 45.284 -57 -3128.8 51.2 51.281

-96 -5018.1 45.3 45.444 -56 -3077.5 51,3 51.422

-95 -4972.6 45.5 45.604 -55 -3026.0 51.5 51.559

-94 -4926.9 45.7 45.764 -54 -2974.4 51.6 51.689
-93 -4881.0 45.9 45.925 -53 -2922.6 51.8 51.821

-92 -4835.C 46.0 46.082 -52 -2870.7 51.9 51.961

-91 -4788.9 46.1 46.234 -51 -2818.7 52.0 52.102

-90 -4742.6 46.3 46.394 -50 -2766.6 52.1 52.239
-89 -4696.0 46.6 46.555 -49 -2714.3 52.3 52.369

-88 -4649.4 46.6 46.712 -48 -2661.8 52.5 52.499

-87 -4602.6 46.8 46.864 -47 -2609.2 52.6 52.629
-86 -4555.7 46.9 47.024 -46 -2556.5 52.7 52.759

-85 -4508.6 47.1 47.i85 -45 -2503.7 52.8 52.889

-84 -4461.3 47.3 47.342 -44 -2450.7 53.0 53.019

-83 -4413.9 47.4 47.492 -43 -2397.5 53.2 53.149

-82 -4366.3 47.6 47.642 -42 -2344.3 53.2 53.279
-81 -4318.5 47.8 47.795 -41 -2291.0 53.3 53.409

-80 -4270.6 47.9 47.952 -40 -2237.5 53.5 53.539

-79 -4222.6 48.0 48.102 -39 -2183.9 53.6 53.669
-78 -4174.4 48.2 48.252 -38 -2130.2 53.7 53.799

-77 -4126.1 48.3 48.402 -37 -2076.3 53.9 53.929

-76 -4077.5 48.6 48.552 -36 -2022.3 54.0 54.059
-75 -4028.9 48.6 48.703 -_5 -1968.2 54.1 54.190

-74 -3980.1 48.8 48.850 -34 -1914.0 54.2 54.318

-73 -3931.2 48.9 48.992 -33 -1859.7 54.3 54.438
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THERMOCOUPLE TABLE FOR CHRML VS CON • ISA TYPE EP-EN • BASED ON
NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTOR OF 1.000o

GENERAL • LOT ANY • USERS REFERENCE TEMPERAIURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT

DEG C MIC V MIC V MIC VIDGC DEG C MIC V MIC V MIC VIDGC

-32 -1805.1 54.6 54.558
-31 -1750.5 54.6 54.678

-30 -1695.8 54.7 54.798
-29 -1641.0 54.8 54.918
-28 -1586.1 54.9 55.038

-27 -1530.9 55.2 55.158
-26 -1475.7 55.2 55.278

-25 -1420.4 55.3 55.398
-24 -1365.0 55.4 55.518
-23 -1309.4 55.6 55.638

-22 -1253.7 55.7 55.758
-21 -1197.8 55.9 55.879
-20 -1141.9 55.9 55.996
-19 -1085.9 56.0 56.106
-18 -1029.7 56.2 56.216

-17 -973.4 56.3 56.326
-16 -917.0 56.4 56.439

-15 -860.4 56.6 56.556
-14 -803.8 56.6 56.666
-13 -747.1 56.7 56.776

-12 -690.3 56.8 56.886
-11 -633.4 56.9 56.996
-10 -576.4 57.0 57.106

-9 -519.2 57.2 57.217
-8 -662.0 57.2 57.325

-7 -404.7 57.3 57.425
-6 -347.2 57.5 57.525

-5 -289.6 57.6 57.625
-4 -231,9 57.7 57,725
-3 -174.0 57.9 57.825

-2 -116.1 57.9 57.925
-1 -58.1 58.0 58.025

-0 O. 58.0 58.125
1 58.2 58.2 58.225
2 116.5 58.3 58.325

3 174.8 58.3 58.426

4 233.2 58.4 58°523

5 291.8 58.6 58.613

6 350.4 58.6 58.703
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THERMOCOUPLETABLE FORCHRML VS AUCO , ISA TYPEUNDESIG., BASEDON
NAT. BUR. OF STANDARDSPUB. UNPUB.WITHCALC. MUTT. FACTOROF 1.000.
GENERAL , LOT ANY . USERSREFERENCETEMPERATUREO. DEG. K

TEST DATE SEPTEMBER1,60 BY POWELLtB_NCH

TEMP EMF DELEMF DEIOT TEMP EMF OELEMF OEIDT

DEG K MIC V MIC V MIC VlDGK DEG K MIC V MIC V MIC VIDGK

I 0.6 0.6 1.210 41 758.3 31.7 31.930

2 2.4 1.8 2.390 42 790.5 32.2 32.410

3 5.4 3.0 3.550 43 823.2 32.7 32.880
4 9.5 4.1 4.680 44 856.4 33.2 33.340
5 14.7 5.2 5.780 45 890.0 33.6 33.790

6 21.0 6.3 6.860 46 924.0 34.0 34.240

7 28.4 7.4 7.910 47 g58.4 34.4 34.680

8 36.8 8.4 8.940 48 993.2 34.8 35.110
9 46.2 9.4 9.940 49 1028.5 35.3 35.530

I0 56.6 10.4 I0.910 50 1064.2 35.7 35.940

II 68.0 II.4 II.860 51 II00.3 36.1 36.350

12 80.4 12.4 12.780 52 I136.8 36.5 36.750

13 93.7 13.3 13.670 53 1173.7 36.9 37.150
14 107.9 14.2 14.540 54 1211.0 37.3 37.540

15 123.0 15.1 15.390 55 1248.7 37.7 37.930

16 138.9 15.9 16.210 56 1286.8 38.1 38.310

17 155.6 16.7 17.010 57 1325.3 38.5 38.680
18 173.1 17.5 17.7g0 58 1364.2 38.9 39.040

19 191.4 18.3 [8.560 59 1403.5 39.3 39.400

20 210.4 19.0 19.320 60 1443.1 39.6 39.750

21 230.I 19.7 20.060 61 1483.1 40.0 40.090

22 250.5 20.4 2C.780 62 1523.4 40.3 40.430

23 271.6 21.1 21.490 63 I564.0 40.6 40.760
24 293.4 21.8 22.180 64 1604.9 40.9 41.090

25 315.9 22.5 22.850 65 1646.1 41.2 41.410

26 339.1 23.2 23.510 66 1687.6 41.5 41.720

27 363.0 23.9 24.150 67 1729.4 41.8 62.020

28 387.6 24.6 24.780 68 1771.5 42.1 42.320
29 412.8 25.2 25.390 69 1813.g 42.4 42.610

30 438.6 25.8 25.990 70 1856.6 42.7 62.890

31 464.9 26.3 26.580 71 1899.6 43.0 43.170

32 491.8 26.9 27.160 72 1942.9 43.3 43.440

33 519.3 27.5 27.730 73 1986.5 43.6 43.710

34 547.3 28.0 28.290 74 2030.6 43.9 63.980
35 575.9 28.6 28.840 75 2074.6 44.2 44.240

36 605.0 29.1 29.380 76 2119.0 44.4 64.500

37 634.6 29.6 29.910 77 2163.7 44.7 44.760

38 666.7 30.1 30.430 78 2208.6 44.9 65.020
39 695.4 30.7 30.940 79 2253.8 45.2 45.270

40 726.6 31.2 31.440 80 2299.2 45.4 45.520
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THERMOCOUPLETABLE FORCHRML VS AUCO , ISA TYPE UNDESIG., BASEDON
NAT. BUR. OF STANDARDSPUB. UNPUB.WITH CALC. MULT. FACTCROF 1.000.
GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELLtBUNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT

DEG K MIC V MIC V MIC VIOGK DEG K MIC V MIC V MIC VIDGK

81 2344.9 45.7 45.770 121 4343.2 53.3 53.370
82 2390.8 45.9 46.020 122 4396.6 53.4 53.510
83 2436.9 46.1 46.270 123 4450.2 53.6 53.650
84 2483.3 46.4 46.510 124 4503.9 53.7 53.780
85 2529.9 46.6 46.750 125 4557.8 53.9 53.910

86 2576.8 46.9 46.990 126 4611.8 54.0 54.040
87 2623.9 47.1 47.230 127 4665.9 54.1 54.170
88 2671.2 47.3 47.460 128 4720.2 54.3 54,300

89 2718.8 47.6 47.69C 129 4774.6 54.4 54.420
90 2766.6 47.8 47.920 [30 4829.1 54.5 54.540

91 2814.6 48.0 48.140 131 4883.7 54.6 54.660

92 2862.9 48.3 48.360 132 4938.4 54.7 54.780

93 2911.4 48.5 48.580 133 4g93.3 54.9 54.900
94 2960.1 48.7 48.790 134 5048.3 55.0 55.020

95 3009.0 48.9 48.990 135 5103.4 55.1 55.140

96 3058.1 49.I 49.190 136 5158.6 55.2 55.260

97 3107.4 49.3 49.390 137 5213.9 55.3 55.370

98 3156.9 49.5 49.590 138 5269.3 55.4 55.480

99 3206.6 49.7 49.780 139 5324.8 55.5 55.590

I00 3256.5 49.9 49.970 140 5380.4 55.6 55.700

I01 3306.5 50.0 56.160 141 5436.2 55.8 55.810

102 3356.7 50.2 50.340 142 5492.1 55.9 55.920

103 3407.1 50.4 5C.520 143 5548.1 56.0 56.020

104 3457.7 50.6 5C.700 144 5604.2 56.1 56.120

105 3508.5 50.8 50.870 145 5660.4 56.2 56.220

106 3559.5 51.0 51.040 146 5716.7 56.3 56.320

I07 3610.6 51.1 51.210 147 5773.1 56.4 56.420

108 3661.9 51.3 51.380 148 5829.6 56.5 56.520

I09 3713.4 51.5 51.550 149 5886.2 56.6 56.620

II0 3765.0 51.6 51.710 150 5942,8 56.6 56.710

III 3816.8 51.8 51.870 151 5999.5 56.7 56.800

112 3868.8 52.0 52.030 152 6056.3 56.8 56.890

113 3920.9 52.1 52.190 153 6113.2 56.9 56.980

114 3973.2 52.3 52.350 154 6170.2 57.0 57.070

I15 4025.6 52.4 52.500 155 6227.3 57.1 57.160

I16 4078.2 52.6 52.650 156 6284.5 57.2 57.250

117 4130.9 52.7 52.800 157 6341.8 57.3 57.340

118 4183.8 52.9 52.950 158 6399.2 57.4 57.430

119 4236.8 53.0 53.090 159 6456.7 57.5 57.510

120 4289.9 53.1 53.230 160 6514.2 57.5 57.590
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THERMCCOUPLETABLEFORCHRML VS AUCO
NAT. BUR. OF STANDARDS PUB. UNPUB. WITH C

GENERAL , LOT ANY • USERS REFERE

TEST DATE SEPTEM8ER 1,60

ISA TYPE UNDESIG., BASED ON

ALC. MULT. FACTOR OF 1.000.

NCE IEMPERAIURE O. DEG. K

BY PDWELL,BUNCH

[EMP EMF DELEMF CE/DT TEMP

DEG K MIC V MIC V MIC V/DGK DEG K
EMF DELEMF DEIDT

MIC V MIC V MIC VIDGK

161 6571.8 57.6 57.670 201

162 6629.5 57.7 57.750 202

163 6687.3 57.8 57.830 203
166 6765.2 57.9 57.910 204

165 6803.1 57.9 57.990 205

8935.4 60.3 60.330

8995.8 60.4 60.380
9C56.2 60.4 60.430
9116.7 60.5 60.480

9177.2 60.5 60.530

166 6861.1 58.0 58.070 206

167 6919.2 58.1 58.150 207

168 6977.4 58.2 58.220 208
169 7035.7 58.3 58.290 299

170 7094.0 58.3 58.360 210

9237.7 60.5 60.580
9298.3 60.6 60.630
9358.9 60.6 60.680
9419.6 60.7 60.730

9480.3 60.7 60.780

171 7152.4 58.4 58.430 211

172 7210.9 58.5 58.500 212

173 7269.4 58.5 58.570 213

176 7328.0 58.6 58.640 214

175 7386.7 58.7 58.710 215

9541.1 60.8 60.820
9601.9 60.8 60.860

9662.8 60.9 60.900
9723.7 60.9 60.950

9784.7 61.0 60.990

176 7445.4 58.7 58.780 216
177 7504.2 58.8 58.850 217

178 7563.1 58.9 58.920 218

179 7622.0 58.9 58.990 219

180 7681.0 59.0 59.060 220

9845.7 61.0 61.030

9906.8 61.1 61.070

9967.9 61.I 61.110

10029.0 61.I 61.150

IOC90.2 61.2 61.190

181 7740.1 59.1 59.130 221

182 7799.3 59.2 59.200 222

183 7858.5 59.2 59.270 223
184 7917.8 59.3 59.340 224

185 7977.2 59.4 59.410 225

10151.4 61.2 61.230
10212.7 61.3 61.270
10274.0 61.3 61.310
10335.4 61.4 61.350

10396.8 6L.4 61.390

186 8036.6 59.4 59.470 226
187 8096.1 59.5 59.530 227

188 8155.7 59.6 59.590 228
189 8215.5 59.6 59.650 229

190 8275.0 59.7 59.710 230

10458.2 61.4 61.430

10519.7 61.5 61.470

10581.2 61.5 61.510

10642.7 61.5 61.540

10704.3 61,6 61.570

191 8334.7 59.7 59.770 231

192 8394.5 59.8 59.830 232

193 8454.4 59.9 59.890 233

194 8514.3 59.9 59.950 234

195 8574.3 60.0 60.010 235

10765.9 61.6 61.600

10827.5 61.6 61.630

10889.1 61.6 61.670

10950.8 61.7 61.700

11012.5 61.7 61.730

196 8634.3 60.0 60.0?0 236
197 8694.4 60.1 60.130 237

198 8754.6 60.2 60.180 238
199 8814.8 60.2 60.230 239

200 8875.1 60.3 60.280 240

11074.2 61.7 61.760

11136.0 61,8 61.790

11197.8 61.8 61.820

11259.6 61.8 61.850

11321.5 61.9 61.880
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THERMOCOUPLE

NAT. BUR. OF

GENERAL

TABLE FOR CHRML VS AUCO , ISA TYPE UNDESIG., BASED ON

STANDARDS PUB. UNPUb. WITH CALC. MULT. FACTCR OF 1.000.

, LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,B_NCH

TEMP

DEG K

EMF DELEMF CEIDT TEMP EMF DELEMF DEIDT

MIC V MIC V MIC VlDGK DEG K MKC V MIC V MTC VIDGK

241

242

243

244

245

11383.4 61.9 61.910

11445.3 61.9 61.940

I1507.2 61.9 61.970

11569.2 62.0 62.000
11631.2 62.0 62.030

246
247
248
249
250

11693.2 62.0 62.060
11755.3 62.1 62.08C
11817.4 62.1 62.10G
11879.5 62.1 62.120
11941.6 62.1 62.140

251

252

253
254

255

12003.8 62.2 62.160

12066.0 62.2 62,180
12128.2 62.2 62.200
12190.4 62.2 62.220
12252.6 62.2 62.240

256
257
258
259

260

12314.9 62.3 62.260

12377.2 62.3 62.280
12439.5 62.3 62.300
12501.8 62.3 62.320

12564.1 62.3 62.330

261

262
263
264

265

12626.4 62.3 62.340

12688.7 62.3 62.350
12751.0 62.3 62.360
12813.4 62.4 62.370

12875.8 62.4 62.380

266
267
268
269
270

12938.2 62.4 62.390

13000.6 62.4 62.400

13063.0 62.4 62.410

13125.4 62.4 62.420

13187.8 62.4 62.430

271
272
273
274

275

13250.2 62.4 62.440

13312.6 62.4 62.450
13375.0 62.4 62.450
13437.4 62.4 62.450
13499.8 62.4 62.450

276

277

278

279

280

13562.2 62.4 62.450
13624.6 62.4 62.450
13687.0 62.4 62.450
13749.4 62.4 62.450
13811.9 62.5 62.460
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[HERMOCOUPLE TABLE FOR CHRML VS AUCO , ISA TYPE UNDESIG.,

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTCR OF

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O.

TEST DATE SEPTEMBER 1,60 BY POWELLtBUNCH

TEMP EMF DELEMF CEIDT IEMP EMF DELEMF

DEG C MIC V MIC V MIC VlDGC DEG C MIC V MIC V

-272 -13383.6 0.8 1.388 -232 -12621.3 31.7
-271 -13381.6 2.0 2.566 -231 -12589.0 32.3
-270 -13378.4 3.2 3.721 -230 -12556.2 32.8

-269 -13374.1 4.3 4.846 -229 -12522.9 33.3

-268 -13368.8 5.3 5.944 -228 -12489.3 33.6

-267 -13362.3 6.5 7.019 -227 -12455.2 34.1

-266 -13354.8 7.5 8.066 -226 -12420.8 34.4

-265 -13346.2 8.6 9.092 -225 -12385.9 34.9

-264 -13336.7 9.5 1C.C87 -224 -12350.5 35.4

-263 -13326.1 10.6 11.054 -223 -12314.8 35.7

-262 -13314.6 11.5 12.000 -222 -12278.6 36.2

-261 -13302.0 12.6 12.g15 -221 -12242.1 36.5

-260 -13288.6 I3.4 13.802 -220 -12205.1 37.0

-259 -13274.2 14.4 14.669 -219 -12167.7 37.4

-258 -13259.0 15.2 15.514 -218 -12130.0 37.7

-257 -13243.0 16.0 16.331 -217 -12091.8 38.2
-256 -13226.2 16.8 17.128 -216 -12053.3 38.5
-255 -13208.6 17.6 17.906 -215 -12014.3 39.0

-254 -13190.2 18.4 18.675 -214 -11974.9 39.4

-253 -13171.0 19.2 19.432 -213 -11935.3 39.6

-252 -13151.2 19.8 20.169 -212 -11895.2 40.1

-251 -13130.7 20.5 20.888 -211 -11854.9 40.3
-250 -13109.5 21.2 21.595 -210 -11814.2 40.7

-249 -13087.6 21.9 22.281 -209 -11773.3 40.9

-248 -13065.0 22.6 22.950 -208 -I1732.1 41.2

-247 -13041.7 23.3 23.607 -207 -11690.5 41.6

-246 -13017.7 24.0 24.246 -206 -11648.7 41.8
-245 -12993.0 24.7 24.872 -205 -11606.5 42.2

-244 -12967.7 25.3 25.481 -204 -11564.1 42.4

-243 -12941.9 25.8 26.079 -203 -11521.3 42.8

-242 -12915.5 26.4 26.668 -202 -11478.3 43.0

-241 -12888.5 27.0 27.246 -201 -11434.9 43.4

-240 -12860.9 27.6 27.815 -200 -11391.3 43.6
-239 -12832.8 28.1 28.373 -ig9 -11347.3 44.0

-238 -12804.1 28.7 28.922 -198 -11303.1 44.2

-237 -12775.0 29.1 29.460 -197 -11258.7 44.4

-236 -12745.3 29.7 29.989 -196 -11213.9 44.8

-235 -12715.1 30.2 3C.507 -195 -11169.0 44.9

-234 -12684.3 30.8 31.016 -194 -11123.8 45.2

-233 -12653.U 31.3 31.514 -193 -11078.3 45.5

BASED ON

1.000.

DEG. C

OE/DT

MIC V/DGC

32.003

32.481

32.950

33.407

33.858

34.307

34.745

35.174

35.591

36.002

36.410

36.811

37.208
37.599

37.988

38.366

38.734

39.095

39.453

39.801

40. 142

40.479

40.810

41. 139

41.457

41.765

42.066
42. 364
42.652
42.933

43.210

43.480
43.751

44.019

44.279

44.539

44.800

45.057

45.307

45.557

A -45



THERMOCOUPLE

NAT. BUR. OF

GENERAL

TABLE FOR CHRML VS AUCO , ISA TYPE UNDESIG., BASED ON

STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTOR OF I.OOO-

, LOT ANY • USERS REFERENCE TEMPERAIURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELLtBUNCH

IEMP

DEG C

EMF DELEMF CE/DT TEMP EMF DELEMF DEIDT

MIC V MIC V MIC V/DGC DEG C MIC V MIC V MIC V/DGC

-192

-191

-190
-189

-188

-11032.6 45.7 45.807 -152 -9033.2 53.3 53.391

-10986.7 45.9 46.058 -151 -8979.7 53.5 53.532

-10940.5 46.2 46.306 -150 -8926.1 53.6 53,669

-10894.1 46.4 46.546 -149 -8872.4 53.7 53.799

-10847.4 46.7 46.786 -148 -8818.5 53.9 53.929

-187
-186
-185
-184

-183

-10800.5 46.9 47.027 -147 -8764.5 54.0 54.059

-10753.4 47.I 47.264 -146 -8710.3 54.2 54.190

-10706.0 47.4 47.494 -145 -8656.0 54.3 54.318

-10658.4 47.6 47.725 -144 -8601.6 54.4 54.438

-10610.6 47.8 47.953 -I43 -8547,1 54,5 54.558

-182
-181
-180
-179
-178

-10562.5 48.1 48.173 -142 -8492.5 54.6 54.678

-10514.2 48.3 48.394 -141 -8437.7 54.8 54.798

-10465.7 48.5 48.612 -140 -8382.8 54.9 54.918

-10416.9 48.8 48.820 -139 -8327.8 55.0 55.038

-10368.0 48.9 49.020 -138 -8272.7 55.1 55.159

-177
-176
-175
-174
-173

-10318.9 49.1 49.220 -137 -8217.5 55.2 55.276

-10269.5 49.4 49.421 -136 -8162.2 55.3 55.386

-10220.0 49.5 49.618 -135 -8106.7 55.5 55.496

-I0170.3 49.7 49.808 -134 -8051.2 55.5 55.606

-10120.4 49.9 49.999 -133 -7995.6 55.6 55.716

-172

-171

-170

-169

-168

-10070.3 50.1 5C.187 -132 -7939.8 55.8 55.827

-10020.1 50.2 5C.367 -131 -7883.9 55.9 55.935

-9969.7 50.4 50.548 -130 -7827.9 56.0 56.035

-9919.1 50.6 50.725 -129 -7771.7 56.2 56.135

-9868.2 50.9 50.895 -128 -7715.5 56.2 56.235

-167

-166
-165
-164

-163

-9817.2 51.0 51.065 -127 -7659.2 56.3 56.335

-9766.1 51.1 51.235 -126 -7602.8 56.4 56.435

-9714.7 51.4 51.406 -125 -7546.3 56.5 56.536
-9663.2 51.5 51.574 -124 -7489.7 56.6 56,633

-9611.6 51.6 51.734 -123 -7633.1 56.6 56.723

-162

-161

-160
-159

-158

-9559.8 51.8 51.894 -122 -7376.3 56.8 56.813

-9507.8 52.0 52.054 -121 -7319.5 56.8 56.903

-9455.6 52.2 52.215 -120 -7262.6 56.9 56.993
-9403.3 52.3 52.372 -I19 -7205.6 57.0 57.083

-9350.9 52.4 52.522 -i18 -7148.5 57.I 57.173

-157

-156
-155
-154

-153

-9298.3 52.6 52.672 -117 -7C91.3 57.2 57.263
-9245.5 52.8 52.823 -116 -7034.0 57.3 57.354
-9192,6 52.9 52.971 -115 -6976.5 57.5 57.442
-9139.6 53.0 53.111 -I14 -6919.0 57.5 57.522

-9086.5 53.1 53.25i -113 -6861.5 57.5 57.602
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THERMOCOUPLE TABLE FOR CHRML VS AUCO , ISA TYPE UNDESIG.,

NAT. BUR. OF STANDARDS PUB. UNPU8. WITH CALC. MULT. FACTOR OF

GENERAL , LOT ANY . USERS REFERENCE TEMPERAIURE O.

TEST DATE SEPTEMBER 1,60 BY POWELL,BbNCH

TEMP EMF DELEMF DE/DT TEMP EMF DELEMF

DEG C MIC V MIC V MIC V/DGC DEG C MIC V MIC V

-112 -6803.9 57.6 57.682 -72 -4439.9 60.3

-III -6746.2 57.7 57.762 -71 -4379.5 60.4

-llO -6688.4 57.8 57.842 -70 -4319.1 60.4

-109 -6630.5 57.9 57.922 -69 -4258.6 60.5

-lOB -6572.6 57.9 58.002 -68 -4198.1 60.5

-lOT -6514.6 58.0 58.083 -67 -4137.6 60.5

-106 -6456.4 58.2 58.160 -66 -4077.0 60.6

-I05 -6398.2 58.2 58.230 -65 -4016.4 60.6

-104 -6339.9 58.3 58.300 -64 -3955.7 60.7

-103 -6281.6 58.3 58.370 -63 -3894.9 60.8

-I02 -6223.2 58.4 58.440 -62 -3834.1 60.8

-I01 -6164.7 58.5 58.510 -61 -3773.3 60.8

-I00 -6106.2 58.5 58.580 -60 -3712.4 60.9

-99 -6047.6 58.6 58.650 -59 -3651.5 60.9

-98 -5988.9 58.7 58.720 -58 -3590.5 61.0

-97 -5930.I 58.8 58.790 -57 -3529.5 61.0

-96 -5871.3 58.8 58.860 -56 -3468.4 61.1

-95 -5812.4 58.9 58.930 -55 -3407.3 61.I

-94 -5753.5 58.9 59.000 -54 -3346.2 61.i

-93 -5694.5 59.0 59.070 -53 -3285.0 61.2

-92 -5635.4 59.1 59.140 -52 -3223.8 61.2

-91 -5576.2 59.2 59.210 -51 -3162.5 61.3

-90 -5517.0 59.2 59.280 -50 -3101.I 61.4
-89 -5457.6 59.4 59.351 -49 -3039.7 61.4

-88 -5398.3 59.3 59.419 -48 -2978.4 61.3

-87 -5338.8 59.5 59.479 -47 -2916.9 61.5

-86 -5279.3 59.5 59.539 -46 -2855.4 61.5

-85 -5219.7 59.6 59.599 -45 -2793,9 61.5

-84 -5160.1 59.6 59.659 -44 -2732.4 61.5

-83 -5100.4 59.7 59.719 -43 -2670.8 61.6

-82 -5040.7 59.7 59.779 -42 -2609.2 61.6

-81 -4980.9 59.8 59.839 -41 -2547.6 61.6

-80 -4921.0 59.9 59.899 -40 -2486.0 61.6

--79 -4861.1 59.9 59.959 -39 -2424.3 61.7

--78 -4801.1 60.0 60.019 -38 -2362.6 61.7

-77 -4741.I 60.0 60.080 -37 -2300.9 61.7

-76 -4680.9 60.2 60.137 -36 -2239.1 61.8

-75 -4620.7 60.2 6C.187 -35 -2177.3 61.8

-74 -4560.5 60.2 60.237 -34 -2115.5 61.8

-73 -4500.2 60.3 6C.287 -33 -2053.6 61.9

BASED ON

1.000.

DEG. C

DE/DT

MIC V/DGC

60.337

60.387

60.437
60.487

60.537

60.587
60.637
60.687
60.738
60.786

60.826

60.865

60.908

60.956

60.996

61.036

61.076

61.116

61.156

61.196

61.236

61.276

61.316

61.356

61.396

61.436

61.477

61.514
61.544

61.574

61.604

61.637

61 •674

61.704

61.734

61.764

61.794

61.824

61.854

61.884
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THERMOCOUPLE TABLE FOR CHRML VS AUCO , ISA TYPE UNDESIG., BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTCR OF 1.000.

GENERAL , LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELLtBUNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF

OEG C MIC V MIC V MIC V/DGC DEG C MIC V MIC V

-32 -1991.7 61.9 61.914

-31 -1929.8 61.9 61.944

-30 -1867.9 61.9 61.974
-29 -1805.9 62.0 62.004

-28 -1743.9 62.0 62.035

-27 -1681.8 62.1 62.063

-26 -1619.7 62.1 62.083

-25 -1557.6 62.1 62.103
-24 -1495.6 62.0 62.123

-23 -1433.4 62.2 62.i43

-22 -1371.2 62.2 62.163

-21 -1309.0 62.2 62.183

-20 -1246.8 62.2 62.203
-19 -I184.6 62.2 62.223

-18 -1122.4 62.2 62.243

-17 -I060.I 62.) 62.263

-16 -997.8 62.3 62.283

-15 -935.5 62.3 62.304

-14 -873.2 62.3 62.321

-13 -810.9 62.3 62.331

-12 -748.6 62.3 62.341

-11 -686.3 62.3 62.351

-I0 -624.0 62.3 62.361

-9 -561.6 62.4 62.371

-8 -499.2 62.4 62.381

-7 -436.8 62.4 62.391

-6 -374.4 62.4 62.401

-5 -312.0 62.4 62.411

-4 -249.6 62.4 62.421

-3 -187.2 62.4 62.431

-2 -124.8 62.4 62.442

-I -62.4 62.4 62.450

-0 0.0 62.3 62.450

I 62.4 62.4 62.450

2 124.8 62.4 62.450

3 187.2 62.4 62.450
4 249.6 62.4 62.450

5 312.0 62.4 62.449
6 374.4 62.4 62.451

DEIDT

MIC V/DGC

_°
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THERMOCOUPLE TABLE FOR FE (J) VS CONST., ISA TYPE JP-JN , BASED ON

NAT. BUR. CF STANDARDS PUB. R-258 WITH CALC. MULT. FACTCR OF I.CCO00.

GENERAL , LOT ANY • bSERS REFERENCE TEMPERAIURE O. DEG. K

TEST DATE SEPTEM8ER 1,60 BY POWELL,BLNCH

TEMP EMF DELEMF CEIDT TEMP EMF DELEMF DE/DT

DEG K Mic V MIC V MIC VIDGK DEG K MIC V MIC V MIC VIDGK

1 0.32 0.32 0.376 41 244.7 11.5 11.690
2 0.88 0.56 0.740 42 256.5 11.8 11.970
3 1.80 0.92 1.091 43 268.6 12.1 12.260

4 3.06 1.26 1.430 44 281.0 12.4 12.56G
5 4.65 1.59 1.755 45 293.7 12.7 i2%8_b

6 6.57 1.92 2.C76 46 306.7 13.0 13.160

7 8.80 2.23 2.384 47 320.0 IB.3 13.460

8 11.33 2.53 2.683 48 333.6 13.6 13.760

9 14.16 2.83 2.974 49 347.5 13.9 14.060

I0 17.28 3.12 3.257 50 361.7 14.2 14.360

II 20.67 3.39 3.534 51 376.2 14.5 14.670

12 24.34 3.67 3.805 52 391.0 14.8 14.980

13 28.28 3.94 4.070 53 406.2 15.2 15.290
14 32.48 4.20 4.339 54 421.7 15.5 15.600

15 36,94 4.46 4.586 55 437.5 15.8 i5.910

16 41.66 4.72 4.639 56 453.6 16.1 16.220

17 46.63 4.97 5.C90 57 470.0 16.4 16.530

18 51.85 5.22 5.341 58 486.7 16.7 16.840

19 57.32 5.47 5.593 59 503.7 17.0 17.160

20 63.03 5.71 5.E46 60 521.0 17.3 17.480

21 68.99 5.96 6.101 61 538.7 17.7 17.800

22 75.20 6.21 6.358 62 556.7 18.C 18.120

23 81.64 6.44 6.617 63 575.0 18.3 18.440

24 88.31 6.67 6.E79 64 593.6 18.6 18.760

25 95.22 6.91 7.146 65 612.5 18.9 19.O70

26 102.4 7.2 7.418 66 631.7 19.2 19.370

27 109.9 7.5 7.696 67 651.2 19.5 19.670

28 117.7 7.8 7.980 68 671.0 19.8 19.960

29 125.8 8.1 8.270 69 691.1 20.1 30.250

30 134.2 8.4 8.560 70 711.5 20.4 20'540

31 142.8 8.6 _.85_ 71 ?32.2 20.7 20.830

32 151.7 8.9 9.140 72 753.2 21.0 21.110
33 16 _'. 9 9.2 9.433 73 774.5 21.3 21.390

34 170.4 9.5 g.720 74 796.1 21.6 21.670

35 180.2 9.8 IC.01O 75 817.9 21.8 2[.950

36 190.2 I0.0 10.2913 76 840.0 22.1 22.230

37 203.5 10.3 10.570 77 862.4 22.4 22.510

38 211.i i0.6 iO.e5O 78 885.1 22.7 22.790

39 222.0 10.9 Ii.139 79 908.1 23.0 23.07G

40 233.2 11.2 11.410 8G 931.4 23.3 23.350
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......=rI-IERMOL'I3UPtE TAITLE F-OR FE I3-]-VS CONS'T.,ISA TY-PE---JP;-JN-- -_-B-ASEIT-UN---

NAT. BUR. CF STANDARDS PUB. R-258 WITH CALC. MULT. FACTCR OF 1.00000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF .DELEMF CE/DT TEMP EMF DELEMF
....DEC K .......Mi_-V ...._tC-V - Mi-C_JDGK ......DEGk .......MIC--V MIC V

DE/DT

MIC V/DGK

81 954.9 23.5 23.630 121 2100.6 33.0 32.990
82 978.7 23.8 23.¢; 10 122 2133.8 33.2 33.190
83 1002.8 24.1 24.190 123 2167.2 33.4 33.390
84 1027.2 24.4 24.460 124 2200.8 33.6 33.590

" 85 ....I-(351.8 24.0 " 24.'_30 ........ 125 ......2-234-.-6....33.8 33.790

86 1076.7 24.9 24.990 126 2268.6 34.0 33.990
87 1101.9 25.2 25.250 127 2302.8 34.2 34.190
88 1127.3 25.4 25.510 128 2337.2 34.4 34.390

89 1153.0 25.7 25.770 ............ !29 ..... 2371.8 _ 34.6 34.590
- 90 ....1179.0 26.0 26.C30 130 2406.5 34.7 34.790

91 1205.2 26.2 26.290 131 2441.4 34.9 34.99o
92 1231.7 26.5 26._5o 132 2476.5 35.1 35.190
9_ 1258.4 26.7 26.810 133 251t.8 35.3 35.390
94 1285.4 27.0 27.C70 134 2547.3 35.5 35.580
-95 t312.6 27.2 27.330 ............. 135 ..... 2582.g .... 35.6 35.770

96 1340.1 27.5 27.590 136 2618.7 35.8 35.960
97 1367.9 27.8 27.840 137 2654.7 36.0 36.140
98 1395.9 28.0 28.C90 138 269G.9 36.2 36.310

99 1424.1 28.2 28.330 139 2727.3 36.4 36.470
i00 1452.5 28.4 28.560 140 2763.8 36.5 .... 36_630

101 1481.2 28.7 28.780 141 2800.5 36.7 36.790
102 1510.1 28.9 2g.CO0 142 2837.3 36.8 36.950
103 1539.2 29.i 29.220 143 2874.3 37.C 37.110

104 1568.5 29.3 29.440 144 2911.5 37.2 37.270

-I_5-- 1598. I 29.6 29.660 145 2948.8 37.3- -37.430

106 1627.9 29.8 2_.880 146 2986.3 37.5 37.590
107 1657.9 30.0 3C.100 147 3024.0 37.7 37.750
108 1688.1 30.2 3C.320 148 3061.8 37.8 37.910

I09 1718.5 30.4 3C.540 149 3C99.B 38.0 38.070

ii0 1769.2 30.7 3C.760 150 3137.9 38.1 ..... 38.230-

III 1780.1 30.9 3C.980 151 3176.2 38.3 38.380

112 1811.2 31.1 31.190 152 3214.7 38.5 38.530

113 1842.5 31.3 31.390 153 3253.3 38.6 38.680

114 1874.C 31.5 31.590 154 3292.0 38.7 38.830

i15 1905.? 31.7 31.790 155 333C.9 38.g 38.980

116 1937.6 31.9 31.990 156 3370.0 39.I 39.130

I17 1969.8 32.2 32.190 157 3409.2 39.2 39.280

118 2002.2 32.4 32.390 158 3448.5 39.3 39.430
119 2034.8 32.6 32.590 I_9 3488.0 39.5 39.570

123 2C67.6 32.8 32.790 160 3527.6 39.6 39.710
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¢ ....... THERMOCOUPLE TABLE FOR FE-[J| VS CONST., ]SA TYPE-JP-;-JN ..... _-B-A3L=D--ON

NAT. BUR. CF STANDARDS PUB. R-258 W[TH CALC. MULT. FACTCR OF 1.00000.
GENERAL , LOT ANY , USERS REFERENCE TEMPERATURE O, OEG. K

TEST DATE SEPTEMBER i,60 BY POWELL,BLNCH

TEMP EMF DELEMF DE/DT TEMP EMF DELEMF DEIDT

.....DEG K _IC V MIC V M IC VlDGK OEG K M ic V Mic V MIC V/DGK

161 3567.3 39.7 39.840 201

162 3607.2 39.9 39.970 Z02
163 3647.2 40.0 40.I00 203

164 3687.4 40.2 4c.23o 204
.........165 3727,-7 40.3 4C.360 205

5263.7 44.7 44.680
5308.5 44.8 44.780

5353.4 44.9 44,880

5398.4 45.0 44.980
5443.5 ..... 45.1 45.080

166 3768.1 40.4 40.490 206

£67 3808.7 40.6 4C.620 207
168 3849.4 40.7 4C.750 208

169 3890.2 40.8 40.880 209
......... 170 .... 393].2 41.0 41.CIO 210

5488.7 45.2 45.180
5534.0 45.3 45.280
5579.4 45.4 45.380
5624.9 45.5 45.480
5670.5 45.6 45.580

171 3972.3 41.I 41.140 211

172 4013.6 41.3 41.270 212

173 4055.0 41.4 41.400 213

174 4096.5 41.5 41.530 214

..........i75 4138.2 41.7 41.660 .... 215

5716.2 45.7 45.690

5762.0 45.8 45.800
5807.9 45.9 45.910
5853.9 46.0 46.020

5900.0 ..... 46.1 46.130

176 4180.0 41.8 41.790 216

177 4222.0 42.0 41.S20 217

178 4264.1 42.1 42,C50 218

179 4306.3 42.2 42.180 21g

........180 4348.6 42.3 42.310 220

5946.2 46.2 46.240

5992.4 46.2 46.350

6038.7 46.3 46.460
6085.1 46.4 46.560
6131.6 46.5 .... 46;-66-0 ....

181 43gi.0 42.4 42,440 221

182 4433.6 42.6 42.560 222

183 4476.3 42.7 42.680 223

184 4519.1 42.8 42.800 224

..........185 4562.0 42.9 42.920 225

6178.2 46.6 46.760
6224.9 46.7 46.860
6271.7 46.8 46.950
6318.6 46.g 47.040

6365.6 47.0 .....47.-130 ....

186 4605.0 43.C 43._40 226

187 4648.2 43.2 43.160 227

188 4691.5 43.3 43._80 228

189 4734.9 43.4 43.400 229

.........190 4778.4 43,5 43.520 230

6412.7 47.1 47.210

6459.9 47.2 47.290
6507.2 47.3 47.370
6554.6 47.4 47.450

6602;1 47;5 ......4-7_-52-0......

191 4822.0 43.6 43.630 231

192 4865.7 43.7 43.740 232

193 4909.5 43.8 43.e50 233
[94 4q53.4 43.9 43.960 234

....i95 4997.4 44.0 44.C70 235

6649.7 47.6 47,590

6697.3 47.6 47,650

6745.0 47.7 47.700

67g2.8 47.8 47.750
6840.7 47.9 '-47;80d ....

196 5041.5 44.1 44.180 236

197 5C85.7 44.2 44.280 237

198 5130.0 44.3 44.380 238
199 5174.4 44.4 44.480 239

200 5219.0 44.6 44.580 240

6888.7 48.0 47.850

6936.7 48.0 47.900

6984.8 48.1 47.950

7033.0 48.2 48.010

7081.2 48.2 48.070
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THERMCCOLIPLE TABLE FOR FE (J) VS CONST., ISA TYPE JP-JN , BASEDON

NAT. BUR. CF STANDARDS PUB. R-258 WITH CALC. _ULT. FACTCR OF 1.00000.

GENERAL , LCT ANY • USERS REFERENCE TEMPERATURE O. DEG. K

TES[ DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP EMF DELEMF CEIDT TEMP EMF DELEMF DEIDT

BEG K VIC V _IC V MIC V/OGK DEG K MIC V MIC V MIC V IDGK

241 7129.5 48.3 48.I30

242 7177.8 48.3 48.193

243 7226.2 48.4 48.253

244 7274.6 48.4 48.320

245 7323.1 48.5 48.390

246 7371.7 48.6 48.470

247 7420.3 48.6 48.560

248 7469.0 48.7 48.650

249 7517.8 48.8 48.759

250 7566.7 48.9 48._59

251 7615.7 49.0 48.960

252 7664.8 49.1 4_.C73

253 7713.9 49.1 4S.180

254 7763.1 49.2 4_.300

255 7812.4 49.3 49.420

256 7861.8 49.4 4_.540

257 7911.3 49.5 49.660

258 7961.0 49.7 4_.780

259 8010.9 49.9 49.900

260 8060.9 50.0 5C.G20

261 8111.6 50.i 50.140

262 8161.2 53.2 5C.250

263 8211.5 50.3 5C.360

264 8261.9 50.4 5C.480

265 8312.4 50.5 5G.(10

266 8363.1 50.7 5C._50

267 8414.0 50.9 5C.890

268 8465.1 51.i 51.C40

269 8516.4 51.3 51.19_

270 8567.9 51.5 51.340

271 8619.5 51.6 51.496

272 8671.3 51.8 51.640

273 8723.3 52.6 51.780

274 8775.5 52.2 51._20

275 8827.9 52.4 52.[60

276 8880.4 52.5 52.200

277 8933.0 52.6 52.340

278 _985.7 52.7 52.480

279 9C38.5 52.8 52.620

280 9C91.4 52.9 52.760
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THERMOCOUPLE TABLE FOR FE (J) VS CONST., ISA TYPE JF-JN , BASE_ C_

NAT. BUR. CF STANOAROS PUB. R-25H WITH CALC. RULT. FACTCR OF 1.00000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERA IURE O. DEG. C

TEST DATE SEPTENBER 1,60 BY POWELL,BLNCH

TEMP EMF DELEMF DEIDT TEMP

DEG C MIC V MIC V MIC VIDGC DEG C

EMF DELEMF DE/DT
MIC V M[CV ......Mic V/DGC

-272 -R730.74 0.38 C.431 -232 -8484.7 11.5 11.731

-271 -8730.12 0.62 G.793 -231 -8472.8 II.9 12.013

-270 -8729.15 0.97 1.143 -230 -8460.? 12.1 12.305

-269 -8727._4 1.31 1.480 -229 -8448.2 12.5 12.605

-268 -8726.20 1.64 1.806 -228 -8435.5 12.7 .... 12.905 -

-267 -8724.23 1.97 2.123 -227 -8422.4 13.1 13.205

-266 -8721.96 2.27 2.429 -276 -8409.1 13.3 13.505

-265 -8719.38 2.58 2.72? -225 -8395.5 13.6 13.805

-264 -8716.51 2.87 3.C17 -224 -8381.5 14.0 14. I04

'263 -8713.35 3.16 3.299 -223 -8367.3 14.2 14.406

-262 -8709.91 3.44 3.575 -272 -8352.7 14.6 14.717

-261 -8706.20 3.71 3.845 -221 -8337.9 14.8 15.G26

-260 -8702.22 3.98 4.109 -220 -8322.6 15.3 15.336

-259 -8697.98 4.24 4.369 -219 -8307.1 15.5 15.646

-258 -8693.49 4.49 4.624 -218 -8291.2 15.9 15,956

-257 -8688.73 4.76 4.87? -217 -8275.1 16.1 16.266

-256 -8683,72 5.01 5.128 -216 -8258.6 16.5 16.576

-255 -8678.46 5.26 5.379 -215 -8241.9 16.7 16.888

-254 -86?2.96 5.50 5.631 -214 -8224.8 17.I I?.208

-253 -8667.21 5.75 5.884 -213 -8207.5 17.3 17.528

-252 -8661.21 6.00 6.139 -212 -8189.7 17.8 17.848

-251 -8654.97 6.24 _.397 -211 -8171.7 18.G 18.168

-250 -8648.49 6.48 6.656 -210 -8153.3 18.4 18.489

-249 -8641.79 6.70 6.S19 -209 -8134.7 18.6 18.807

-248 -8634.84 6.95 7.186 -208 -8115.8 18.9 19.115

-247 -8627.6 ?.2 7.459 -207 -8096.5 19.3 19.416

-246 -8620.1 7.5 7.738 -206 -8077.0 19.5 19.713

-245 -8612.2 7.9 8.C23 -205 -8C57.1 19.9 20.003

-244 -8604.1 8.1 £o314 -204 -8037.0 20.1 20.294

-243 -8595.6 8.5 8.603 -203 -8016.5 20.5 20.584

-242 -8587.0 8.6 8.893 -202 -7995.8 20.7 20.872

-241 -8578.1 8.9 9.184 -2¢1 -7974.7 21.1 21.152

-240 -8568.8 9.3 9.474 -200 -7953.4 21.3 21.432

-239 -8559.3 9.5 g.764 -199 -7931.8 21.6 21.712

-238 -8549.4 9.9 IC.052 -198 -79C9.9 21.9 21.992

-237 -8539.4 I0.0 IC.332 -197 -7887.8 22.1 22.272

-236 -8529.0 10.4 I0._12 -196 -7865.3 22.5 22.552

-235 -8518.4 10.6 1G.892 -195 -7842,6 22.7 22.832

-234 -8507.5 10.9 11.172 -194 -7819.5 23.1 23.112

-233 -8496.2 11.3 11.452 -193 -7796.2 23.5 23.392
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THERMOCOUPLE TABLE FOR FE |J} VS CONST., ISA TYPE JP-JN , BASED ON

NAT. BUR. CF STANDARDS PUB. R-258 WITH CALC. FUL[. FACTCR OF 1.00000.

GENERAL , LCT ANY • USERS REFERENCE TEMPERAIURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP E_F DELEMF CEIDT TEMP EMF OELEMF OEIDT

DEG C MIC V MIC V MIC V/DGC DEG C MIC V FIC V MIC V/DGC

-192 -7772.7 23.5 23.672 -152 -6625,5 33.1 33.020

-191 -7748,8 23.9 23._53 -151 -6592.3 33.2 33.220

-190 -?724.7 24.1 24.230 -150 -6558.9 33.4 33.420

-189 -7700.2 24.5 24.501 -149 -6525.3 33.6 33.620

-188 -7675.6 24.6 24.769 -148 -6491.4 33.9 33.820

-187 -7650.6 25.0 25.C29 -147 -6457.4 34.0 34.020

-186 -7625.4 25.2 25.289 -146 -6423.2 34.2 34.220

-185 -7603.0 25.4 25.549 -145 -6388.7 34.5 34.420

-184 -7574.2 25.8 25.809 -144 -6354.1 34.6 34.620

-183 -7548.2 26.0 26.C69 -143 -6319.4 34.7 34.82-0

-182 -7522.G 26.2 26.329 -142 -6284.5 34.9 35.020

-181 -7495.4 26.6 26.589 -141 -6249.3 35.Z 35.221

-180 -7468.7 26.7 26.849 -140 -6214.0 35.3 35.418

-I79 -7441.7 27.0 27.109 -139 -6178.5 35.5 35.609

-178 -7414.4 27.3 27.J70 -138 -6142.9 35.6 35:799 _-

-177 -7386.9 27.5 27.628 -I_7 -6107.0 35.9 35.988

-176 -7359.0 27.9 27.878 -136 -6071.0 36.0 36.166

-175 -7331.6 28.6 2E.127 -135 -6C34.8 36.2 36.334

-174 -7302.8 28.2 28.365 -134 -5998.4 36.4 36.494

-173 -7274.3 28.5 28.593 -133 -5961.8 36.6 36.654

-172 -7245.6 28.7 28.E13 -i_2 -5925.1 36.7 36.814

-171 -7216.7 28.9 29.033 -131 -5888.3 36.8 36.974

-170 -7187.5 29.2 2g.253 -130 -5851.2 37.1 37.134

-169 -7158.2 29.3 29.473 -129 -5814.0 3?.2 37.294

-168 -7128.6 29.6 29._93 -128 -5776.7 37.3 37.454

-167 -7098.7 29.9 29.913 -127 -5739.2 37.5 37.614

-166 -7068.7 3C.0 3C.133 -126 -5701.5 37.7 37.774

-165 -7038.5 30.2 3C.353 -125 -5663.6 37.9 37.934

-164 -?CO8.0 30.5 3C.573 -124 -5625.6 38.C 38.095

-163 -6977.3 30.7 3C.794 -123 -5587.5 38.1 38'252

-162 -6946.4 3C.9 31.012 -122 -5549.I 38.4 38.402

-161 -6915.2 31.2 31.220 -121 -5510.6 38.5 38.552

-160 -6883.q 31.3 31.420 -120 -5472.0 38.6 38.702

-159 -6852.4 31.5 31.620 -I19 -5433.3 38.7 38.852

-158 -6820.7 31.7 31.E20 -118 -5394.4 38.9 39.002

-157 -6?88.7 32.0 32.020 -I17 -5355.2 39.2 39.152

-156 -6756.5 32.2 32.220 -116 -5316.0 39.2 39.303

-155 -6724.0 32.5 32.420 -115 -5276.7 39.3 39.451

-154 -6691.4 3_.6 32.620 -114 -5237.2 39.5 39.592

-153 -6658.6 32.8 32.82_ -113 -5197.6 39.6 39.729

A-54



THERMGCOUPLETABLE FOR FE [J} VS CONST., ISA TYPE JP-JN , BASED UN .......

NAT. BUR. GF STANDARDS PUB. R-258 WITH CALC. MULT. FACTCR OF 1.00000.

GENERAL , LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP EMF DELEMF DE/DE TEMP EMF DELEMF DEIDT

DEG C _IC V MIC V MIC VIDGC DEG C MIC V MIC V .... MIC VIDGC

-112 -5157.8 39.8 39.659 -72 -3460.7 44.7 44.695

-I11 -5117.g 39.9 39.990 -71 -3415.9 44.8 44.795

-IIO -50?7.9 40.0 4C.I19 -70 -3371.0 44.9 44.895

-I09 -5C37.7 40.2 40.249 -69 -3326.0 45.C 44.995

-108 -4997.4 40.3 4G.379 -68 -3280.8 45.2 45.095

-lOt -4956.9 40.5 4c.s10 -67 -3235.6 45.2 45.195
-106 -4916.3 40.6 4G.640 -66 -3190.3 45.3 45.295
-I05 -4875.6 40.7 40.770 -65 -3144.9 45.4 45.395
-104 -4834.8 40.8 40.899 -64 -3099.4 45.5 45.494
-103 -4793.8 41.0 41._30 -63 -3053.8 45'6 4_V_6-

-I02 -4752.6 41.2 41.159 -62 -3008.1 45.7 45.707

-lOI -47II.3 41.3 41.289 -61 -2962.2 45.9 45.816

-I00 -4669.9 41.4 41.419 -60 -2916.3 45.9 45.926

-99 -4628.4 41.5 41.549 -59 -2870.3 46.0 46.036

-98 -4586.7 41.7 41.680 -58 -2824.2 46.1 46. i47

-97 -4544.8 41.9 41.809 -57 -2778.0 46.2 46.256

-96 -4502.8 42.0 41.939 -56 -2731.8 46.2 46.367

-95 -4460.7 42.1 42.C69 -55 -2685.5 46.3 46.475

-94 -4418.5 42.2 42.200 -54 -2639.0 46.5 46.575

-93 -4376.2 42.3 42.330 -53 -2592.5 46.5 46.'675

-92 -433_.7 42.5 42.458 -52 -2545.9 46.6 46.776

-91 -4291. i 42.6 42.578 -,=I -2499.2 46.7 46.873

-90 -4248.4 42.7 42.698 -50 -2452.4 46.8 46.964

-89 -42_5.6 42.8 42._18 -49 -2405.5 46.9 47.054

-88 -4162.7 42.9 42._38 -48 -2358.5 47.0 47.I42 ....

-87 -4119.6 43.1 43.C58 -47 -2311.3 47.2 47.222

-86 -4G76.4 43.2 43.178 -46 -2264.1 47.2 47.302

-85 -4033.1 43.3 43.298 -45 -2216.8 47.3 47,383

-84 -3989.7 43.4 43.419 -44 -2169.4 47.4 47.460

-83 -3946.2 43.5 43.536 -43 -2121.9 47.5 47'53i-

-82 -3902.6 43.6 43.646 -42 -2074.3 47.6 47.600

--81 -3858.9 43.7 43.756 -41 -2026.7 47.6 47.657

--80 -3815.0 43.9 43.866 -40 -1979.0 47.7 47.707

-79 -3771.1 43.9 43.976 -39 -1931.1 47.9 47.757

-78 -3727.1 44.0 44.C87 -38 -1883.2 47.9 47.8"07 ....

-77 -3683.0 44.1 44.195 -37 -1835.2 48.G 47.857

-76 -3638.8 44.2 44.295 -36 -1787.2 48.0 47.907

-75 -3594.5 44.3 44.395 -35 -1739.1 48.1 47.959

-74 -3550.6 44.5 44.495 -34 -1690.9 48.2 48.019

-73 -3505.4 44.6 44.595 -33 -1642.7 48.2 48.079

A-55



THERMOCOUPLETABLE FOR FE lJ) VS CONST., ISA TYPE JP-JN , BASED-_N

NAT. BUR. OF STANDAROS PUB. R-258 WITH CALC. MULT. FACTCR OF I.O0000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEF_BER 1,60 BY POWELL,BtNCH

TEMP EMF _ELEMF CE/DT TEMP

_EG C MIC V MIC V MIC VIDGC DEG C

EMF DELEMF DE/DT

Mic V MIC V .........M-I--C-V--/DGC

-32 -1594.4 48.3 48.139

-31 -1546.1 48.3 48.198

-30 -1497.7 48.4 48.261

-29 -1449.2 48.5 48.330

-28 -1400.7 48.5 48.401

-27 -1352.1 48.6 48.484

-26 -1303.5 48.6 48.573

-25 -1254.8 48.7 48.665

-24 -1206.0 48.8 48.764

-23 -1157.1 48.9 48.867

-22 -II08.1 4g.0 48.g77

-2I -1C59.C 49.1 4g.(86

-20 -1009.8 49.2 4g.198

-19 -96C.6 49.2 4g.318

-18 -911.3 49.3 4_.438

-17 -861.9 49.4 4g.558

-16 -812.4 49.5 4G.678

-15 -762.6 49.8 4g.798

-14 -712.7 49.9 4g.g18

-13 -662.7 5_.0 5C.039

-12 -612.6 5G.1 5C.157

-II -562.4 50.2 5C.Z66

-I0 -512.1 50.3 5C.._77

-9 -461.7 50.4 50.499

-8 -411.1 50.6 5C.631

-7 -360.4 50.7 5C.770

-6 -309.5 50.9 5C.913

-5 -258.3 51.2 51.062

-4 -207.0 51.3 51.212

-3 -155.5 51.5 51.362

-2 -103.9 51.6 51.513

-I -52.0 51.9 51.661

-0 G.C 51.9 51.801

I 52.2 52.2 51._41

2 i04.7 52.5 52.081

3 I57.2 52.5 52.221

4 209.8 52.6 52.361

5 262.5 52.7 52.501

6 315.3 52.8 52.641
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THERMOCOUPLE TABLE FCR FE (Y) VS

NAT. BUR. CF STANDARDS PUB. R-258

GEhERAL , LOt ANY . USERS

TEST DATF SEPTEMBER

TEMP EPF DELEMF CE/DT

BEG K _IC V MIC V MIC V/DGK

I 0.48 0.48 0.366

2 1.02 0.54 0.720

3 1.92 C.90 1.062

4 3.15 1.23 1.393

5 4.70 1.55 1.714

6 6.57 1.87 2.C26

7 _.74 2.1/ 2.330

8 11.21 2.47 2.626

9 13.97 2.76 2.915

I0 17.61 3.04 3.197

II 20.32 3.31 3.472

12 23.91 3.59 3.740

13 27.77 3.86 4.C02

14 51.9 4.1 4.258

15 36.3 4.4 4.510

16 4[.0 4.7 4,_60

17 46,C 5,0 5,213

18 51,3 5,3 5.260

19 56.9 5.6 5.510

20 62.7 5._ 5.T70

21 68.8 6.1 6.C30

22 75.2 6,4 6.299

23 8i.8 6.6 6.550

24 88._ 6,8 6,820

25 95.6 7.0 7.C90

26 102.9 7.3 7.370

27 110.4 7.5 7.660
28 118.1 7.7 7.q60

29 126.1 8.0 E.260

30 134.4 8,3 8.570

31 143.0 8,6 8.890

32 151,9 8,9 g.210

33 161.1 9,2 g,530

34 170,6 9,5 _, 85.3

35 180.4 9._ iC,170

36 190.5 i0,I iC.49C

37 201,0 10,5 IC,810

38 211.9 I0,9 11,130

39 223.1 11.2 11,450

40 234,7 11.6 11,770

CONST., ISa TYPE YP-YN , BASEC CN

WITH CALC. _ULT. FACTCR OF I.OCOOQ.

REFERENCE TEMPERAIURE 0, DEG. K

1,60 BY POWELL,BCNCH

TE;_P EMF OELEMF

DEG K MIC V _IC V

OEIDr

MIC V/DGK

41 246,6 II,9 12,090

42 258,8 12,2 12,410

4_ 271,3 12,5 12,730

44 284.1 12.8 13.C50

45 297,3 13.2 13,380

46 310,8 13,5 13,720

47 324,7 13,9 14,060

48 338,9 14,2 14,400

49 353,4 14,5 16,740

50 368,3 14,9 15,080

51 383,6 15,3 15,420

52 399,2 15,6 15,760

53 415,1 15,9 16,100

54 431,4 16,3 16,440

55 448,0 16,6 16,780

56 464,9 16,9 17,120

57 482,2 17,3 17.460

58 499,8 17,6 17,800

59 517,7 17.9 18,140

60 536.0 18.3 18.480

61 554,6 18,6 18.820

62 573,6 I9,C 19,160

63 592,9 19.3 19,490

64 612,5 19,6 19,81G

65 632,4 19.9 20,120

66 652,7 20,3 20,430

67 673,3 20,6 20,740

68 694,2 20,9 21,050

69 715,4 21,2 21,360

70 736,9 21,5 21,670

71 758.8 21.9 21.980

72 781.0 22.2 22.290

73 803.5 22.5 22.600

74 826.3 22.8 22,910

75 849,4 23,1 23,220

76 872,8 23,4 23,530

77 896,5 23,7 25,840

78 92C,5 24,0 24,150

79 944,8 24,3 24.460

BO 969.4 24.6 24.760
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THERMOCOUPLE

NAT, BUR. GF

GENERAL

TABLE FOR FE [Y) VS CCNST., ISA TYPE YP-YN , 8AS_-IJ _K

STANDARDS PUB. R-258 WITH CALC. MULT. FACTZR OF 1.00000.

, LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP

OEG K

EMF DELEMF C£/07 IEMP EMF DELEMF DE/DT
MIC V MIC V MIC V/DGK OEG K MTCV MIC V ....MiCVIDGK

81

82

83

84

85

994.4 25.0 25.060 121 22o8.4 34.9 34.90o

1019.7 25.3 25.360 122 2243.5 35.1 35.110
1045.3 25.6 25.650 123 2278.8 35.3 35.320

I071.2 25.9 25.940 124 2314.3 35.5 35.530_
IC97.3 26.1 26.220 125 2350.0 35.7 35.740

86
87
88
89
9O

1123.7 26.4 26.500 126 2385.9 35.9 35.950

1150.4 26.7 26.780 127 2422.0 36.1 36.160

i177.4 27.0 27.C60 128 2458.3 36.3 36.370

1204.7 27.3 27.340 129 2494.8 36.5 ......36±580

1232.3 27.6 27.620 I30 2531.5 36.7 36.780

91
92

93
94

95

1260.1 27.8 27.900 131 2568.4 36.9 36.970
1288.2 28.1 28.]80 132 2605.5 37.1 37.150
1316.6 28.4 28.460 133 2642.8 37.3 37.330

1345.3 28.7 28.730 134 2680.2 37.4 37.510

1374.2 28.9 28.990 135 2717.8 37.6 37.690

96

97

98

99

I00

1403.3 29.1 2_.240 136 2755.6 37.8 37.870
1432.7 29.4 2_.490 137 2793.6 38.0 38.050
1462.3 29.6 29.740 138 2831.7 38.1 3_.230

1492.1 29.8 29.990 139 2870.0 38.3 38.410

1522.2 30.1 3C.240 140 2908.5 38.5 38.590

I01

102

103

104

105

1552.6 30.4 3C.490 141 2947.2 38.7 38.770

1583.2 30.6 3C.739 142 2986.1 38.9 38.950

1614.1 30.9 3C.970 143 3025.1 39.0 39.130

1645.2 31.1 31.210 144 3064.3 39.2 39.310

1676.5 31.3 31.450 145 3103.7 39.4 39.490

106

I07
I08
109

II0

1708.1 31.6 31.690 146 3143.2 39.5 39.670

1739.9 31.8 31.930 147 3182.9 39.7 39.850
1771.9 32.0 32.160 148 3222.7 39.8 40.030

1804.1 32.2 32.380 149 3262.6 39.9 40.210

i836.6 32.5 32.590 150 3302.7 60.I 40.380

III

112

I13

114

115

1869.3 32.7 32.800 151 3343.0 40.3 40.540
1902.2 32.9 33.(10 152 3383.5 60.5 40.690
1935.3 33.1 33.220 153 3424.1 40.6 40.830

1968.6 33.3 33.430 154 3464.8 40.7 40.960

2002.2 33.6 33.640 155 3505.7 40.9 41.090

116

117

I18

I19

120

2036.0 33._ 33.850 156 3546.7 41.0 41.220

2070.6 34.0 34.C60 157 3587.9 61.2 41.350

21,34.3 34.3 34.270 158 3629.2 41.3 41.480
2138.8 34.5 34.480 159 3670.6 41.4 41.610

2173.5 34.7 34.690 160 3712.2 41.6 41.740
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.... _ERMUCOUPUETABLE-FORFEIY|VS CONST., IS_T_P_¥N ...._-B-ASEITq]N------
NAT. BUR. CF STANDARDSPUB. R-258 WITH CALC. MULT. FACTCROF 1.00000.
GENERAL , LOT ANY . USERSREFERENCETEMPERATUREO. DEG. K

TEST DATESEPTEMBER1,60 BY POWELL,BbNCH

TEMP EMF CELENF DEIOT TEMP EMF DELEMF DEIOT

....DEG-K- - M IC-V MIC-V ......MIC-V2D-GK ..... DEG-K .......MI---C--V....MID V MIC VIDGK

161 3753.9 41,7 41.B70 201 5529.5 46.5 46.590

162 3795.7 41.8 42.000 202 5576.1 46.6 46.690
163 3837.7 42.0 42.130 203 5622.8 46.7 46.790
164 3879.8 42.1 42.260 204 5669.6 46.8 46.890

............165 ....3922.1 .....4-2.3--- 42'390 205 .........5-71-6_5----46.9 46.990

166 3964.5 42.4 42.520 206 5763.5 47.0 47.090
167 4007.1 42.6 42.650 207 5810.6 47.1 47o190
168 4049.8 42.7 42.780 208 5857.8 47.2 47.290

169 4092.6 42.8 42.910 ...... 299__ 5905.1 47.3 47.390
......1--70- 4li35.6 ....._3.-0.... 43.040 210 5952.5 47.4 47.490

171 4178.7 43.1 43.170 211 6C00.0 47.5 47.580

172 4222.0 43.3 43._00 212 6047.6 47.6 47.670

173 4265.4 43.4 43._30 213 6095.3 47.7 47.760
174 4308.9 43.5 43.560 214 6143.1 47.8 47.850

176 4396.3 43.8 43.820

177 4440.2 43.9 43.q50

178 4484.2 44,C 44,080

179 4528.4 44.2 44.210
......... [80 ....... 4572.7- 44,3 44.340"

216 6239.0 48.0 48.030

217 6287.1 48.1 48.120

218 6335.2 48.1 48.210

219 6383.4 48.2 48.300
220 6431.7-_8-,3 ........ 48,390

181 4617.1 44.4 44,470

182 4661.6 44.5 44.600

183 4706.3 44.7 44.730

184 4751.1 44.8 44.(60

...........185 4796,0 _ 44.9 44.990

221

222

223

224

225

6480.1 48.4 48.480

6528.6 48.5 48.570

6577.2 48.6 48.66C

6625.9 48.7 48.750

6674,7 ....48,8 .........4-8._84-0......

186 4841.1 45.1 45.120

187 4886.3 45.2 45.240

188 4931.6 45.3 45.350

189 4_77,0 45.4 45.450

........igd .... 5022.5- 45'5 45,550

226 6723.6 48.9 48.930

227 6772.6 49.0 49.020
228 6821.7 49.I 49.110
229 6870,9 49.2 49.200

191 5068.1 45.6 45.650

192 5113.8 45.7 45.750

193 5159.6 45.8 45.850

194 5205.5 45.9 45.950

..........i_5 525i,5 46.0 46.050

231 6969,5 4g.3 49.370

232 7018.9 49.4 49.450

233 7068.4 49.5 49.530

234 7118.0 49.6 49.610

235 7167.7 49.7 49.690

196 5297.6 46.1 46.140

197 5343.8 46.2 46.233

198 5390.1 46.3 46.320

199 5436.5 46.4 46.410

..........._00 5485,0 46,5 46._00

236 7217.5 49.8 49.770

237 7267.4 49.9 49.850

238 7317.4 50.0 49.930

239 7367.4 50,0 50.010

240 7417.5 50.[ 50._90
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" -_I-FERMOCOUPLE TABLE FOR FE [Y) VS CONST., ISA TVPE YF-YN -_ BASEI]-L-TN_

NAT. BUR. OF STANDARDS PUB. R-258 WITH CALC. MULT. FACTCR OF 1.00000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP EMF CELEMF OEIDT TEMP EMF DELEMF DEIDT

'OEG K MIC V MIC V MIC VIDGK DEG K MIC V M-ic V MIC VlDGK

241 7467.6 50.1 50.170

242 7517.8 50.2 5C.250
243 7568.0 50.2 5C.330
244 7618.3 50.3 5C.410

245 7668.7 50.4 5C.500

246 7719.1 50.4 5C.590
247 7769.6 50.5 5C.680

248 7820.1 50.5 5C.770
249 7870.6 5C.5 5C.860

250 7921.2 50.6 5C._50

251 7971.9 50.7 51.£50
252 8022.7 50.8 51.150

253 8073.6 50.9 51.260

254 8124.6 51.0 51.370

"'255 8175.6 51.0 51.490

256 8226.7 51.1 51.610
257 8277.9 51.2 51.740
258 8329.2 51.3 51._80
259 838C.6 51.4 52.C30

260 8432.2 51.6 52.170

261 8483.9 51.7 52.310
262 8535.7 51.8 52.450
263 8587.b 51.9 52.590
264 8639.7 52.1 52._30

265 8692.C 52.3 52.E70

266 8744.5 52.5 53.C20
267 8797.2 52.7 53.17D
268 8850.1 52.9 53.320
269 8903.2 53.1 53.470

270 8956.5 53.3 53._20

271 9010.C 53.5 53.770

272 9C63.7 53.7 53.920
273 9117.6 53.9 54.070
274 9171.7 54.1 54.220

275 9226.C 54.3 54.370

276 928C.5 54.5 54.520
277 9335.2 54.7 54.680
278 9390.0 54.8 54.840
279 9445.0 55.0 55.C00

280 950_.i 55.1 55.160
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...... TRERMUUOUP[E-TA_LE-TOEFE-FYT-VSCONST,.-[S_ TYP-E-YP---Y_I .... , BASED ON

NAT. BUR. CF STANDARDS PUB. R-_58 WITH CALC. MULT. FACTCR OF 1.00000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERAIURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP EMF DELEMF DE/DT IEMP EMF DELEMF DE/OT

DEG C _tC V---MIC V =MIC V)DGC ..... DEG C.......MIC V MIC V MIC VIDGC

-272 -9125.16 0.54 c.420
-271 -9124.57 0.59 0.772
-270 -9123.62 0.95 1.112
-269 -9122.34 1.28 1.442

-232 -8877.3 11.g 12.i38

-231 -8865.0 12.3 12.458
-230 -8852.5 12.5 12.777
-229 -8839.6 12.9 13.099

-228 -8826.4 13.2 13.431

-267 -9118.83 1.91

-266 -9116.61 2.22
-265 -9114.10 2.51

-264 -9111.29 2.81

-263- :gib6;-2I 3.08

2.072 -227 -8812.8 13.6 13.771

2.575 -226 -8798.9 13.9 14.111

2.670 -225 -8784.7 14.2 14.451

2.958 -224 -8770.1 14.6 14.791

3.239 -223 -8755.1 15.0 15.131

-262 -9104.86 3.35

-261 -9101.23 3.63

-260 -9097.33 3.90
-259 -9093.2 4.1

3.513 -222 -8739.8 15.3 15.471

3.780 -221 -8724.1 15.7 15.811

4.041 -220 -8708.2 15.9 16.151

4.296 -219 -8691.8 16.4 16.491

4.548 ........... _218 118675.2 16.6 16.831

-257 -9084.0 4.7

-256 -9078.9 5.1

-255 -9073.6 5.3

-254 -9068.0 5.6

-253 -9062.1 5.9

4.797 -217 -8658.2 17.0 i7,171

5.C47 -216 -8640.9 17.3 17.511

5.297 -215 -8623.2 17.7 17.851

5.549 -214 -8605.3 17.9 18.191

5.809 -213 -8586;9 18._ 18.531

-252 -9056.0 6.1

-251 -9049.5 6.5

-250 -9042.9 6.6

-249 -9036.1 6.8
-248 -9029;0 7.1

6.069 -212 -8568.3 18.6 18.872

6.328 -211 -8549.2 19.1 19.210
6.590 -210 -8529.9 19.3 19.539

6.860 -209 -8510.2 19.7 19.856

7;131 - "208 -8490,3 l [@;l@--- 20.166

-247 -9021.7 7.3

-246 -9014.2 7.5

-245 -9006.4 7.8

-244 -8998.4 8.0

........ ;24_ .... -BggO.O 8,4

7.413 -207 -8469.9 20.4 20.476

7.705 -206 -8449.3 20.6 20.786

8.C04 -205 -8428.3 21.0 21.096

8.306 -204 -8407.1 21.2 21.406
8.618 -203 8385;5 ...... 21.6 21.716

-242 -8981.4 8.6

-241 -8972.4 9.0

-240 -8963.2 9.2

-239 -8953.7 9.5

........ _238 l- -8943.8 9.9

8.938 -202 -8363.6 21.9 -22.026 ......
9.258 -201 -8341.3 22.3 22.336

9.578 -200 -8318.8 22.5 22.646 --
S.898 -109 -8296.0 22.8 22.956

16.218 -]98 -8272.8 23.2 23.266

-237 -8933.7 i0.I

-236 -8923.1 10.6

-235 -8912.1 II.0

-234 -8900.9 11.2

"233 -8889.2 II.7

IC.538 -197 -8249.4 23.4 23.576

10.858 -196 -8225.6 23.8 23.886

11.178 -195 -8201.6 24.0 24.197

11.498 -194 -8177.2 24.4 24.505

11.818 -193 -8152.6 24.6 24."80_ ....
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I_-FERMUCOUPLETABLE FOR FE [¥I VS CONST., ISA T_(FEYP_YN --,--B-ASEDUN --

NAT. BUR. OF STANDARDS PUB. R-258 WITH CALC. MULT. FACTCR OF 1.00000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERAIURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP EMF DELE_IF CEIDT TEMP EMF DELEMF DE/DT

DEG C MIC V M|C V MIC V/DGC DEG C MIC V-MIC V MIC VIDGC

-192 -8127.5 25.1 25.106 -152 -6912.0 35.0 34.931

-191 -8102.2 25.3 25.403 -151 -6876.9 35.1 35.141

-190 -8076.5 25.7 25.694 -150 -6841.6 35.3 35.351
-189 -8050.6 25.9 25.982 1149 -6806.1 35.5 35.561

-188 -8024.5 26.i 26.262 -I4B -6770.3 35.8 35.771

-[87 -7998.0 26.5 26.542 -147 -6734.4 35.9 35.981
-186 -7971.3 26.7 26.822 -146 -6698.3 36.1 36,191

-185 -7944.2 27.1 27.102 -145 -6661.9 36.4 36.402
-lB4 -7916.9 27.3 27.382 -144 -6625.4 36.5 36.611
E183 -7889'3 27.6 27.662 "143 16588.7 36.7 36.809

-182 -7861.4 27.9 27._42 -142 -6551.7 37.0 36.997
-18I -7833.3 28.1 28.223 -141 -6514.6 37.1 37.177
-180 -7804.8 28.5 28.501 -140 -6477.3 37.3 37.357

-179 -7776.1 28.7 28.770 -139 -6439.9 37.4 37.537
"178 "7747.2 28.9 2_.C27 -138 "6402'2 37.7 37.717

-177 -7718.0 29.2 29.277 -137 -6364.4 37.8 37.897

-176 -7688.6 29.4 2S.527 -136 -6326.4 38.0 38.077

-175 -7659.0 29.6 29.777 -135 -6288.3 38.1 38.257

-174 -7629.1 29.9 3C.027 -134 -6249.9 38.4 38.437
-173 -7599.0 30.1 3C.278 -133 "6211.4 38.5 38-617

-172 -7568.5 30.5 3C.526 -132 -6172.7 38.7 38.797
-17i -7537.9 30.6 30.]66 -131 -6133.8 38.9 38.977
-170 -7506.9 31.0 31.006 -130 -6094.7 39.1 39.157

-169 -7475.8 31.1 31.246 -129 -6055.5 39.2 39.337

-168 -7444.5 31.3 31.486 -128 -6016.1 39'14 .........39_-5i7--

-167 -7412.8 31.7 31.727 -127 -5976.6 39.5 39.697

-166 -7381.0 31.8 31.965 -126 -5936.8 39.8 39.877

-165 -7349.C 32.0 32.194 -125 -5897.0 39,8 40,058

-164 -7316.7 32.3 32.411 -124 -5857.1 39,9 40.236

l'163 --728_.2 32.5 32.621 -123 -5817.0 40.I .....40.405-

-162 -7251.5 32.7 32.831 -122 -5776.6 40.4 40.563

-161 -7218.5 33.0 33.C41 -121 -5736.1 40.5 40.712

-160 -7185.4 33.1 33,251 -120 -5695,5 40,6 40.849

-159 -7152.1 33.3 33.461 -I19 -5654.8 40.7 40.979
-i58 -7118.4 33.7 33.671 -118 -5613.9 40.9 _I. IO9

-157 -7084.6 33.8 33.881 -I17 -5572.8 41.I 41.239

-156 -7050.6 34.0 34.C91 -116 -5531.6 41.2 41.369

-155 -7C16.2 34.4 34.301 -115 -5490.3 41.3 41.499

-154 -6981.7 34.5 34.511 -114 -5448.9 41.4 41.629

-153 -6947.0 34.7 34.721 -I13 -5407.3 41.6 41.759
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THERMOCOUPLE TABLE FOR FE (Y) VS CONST., [SA TYPE YP_YN , BASE[TI]T_ r.....

NAT. BUR. CF STANDARDS PUB. R-258 WITH CALC. MUTT. FACTER OF I.O0000.

GENERAL , LGT ANY • USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP EMF DELEMF CEIOT TEMP EMF DELEMF DEIDT

DEG C MIC V MiC V MIC VlDGC OEG C MIC V MIC V MIC VIDGC

-I12 -5365.5 41.8 41.E89 -72 -3589.2 46.5 46.605

-llI -5323.7 41.8 42.019 -71 -3542.6 46.6 46.705

-IIO -5281.7 42.0 42.149 -70 -3495.9 46.7 46.805

-109 -5239.6 42.I 42.279 -69 -3449.1 46.8 46.905

-108 -5197.3 42.3 42.409 -68 -3402.2 46,9 47_005--

-107 -5154.8 42.5 42.539 -67 -3355.1 47.1 47.105

-106 -5112.2 42.6 42.669 -66 -3308.0 47.I 47.205

-105 -5069.5 42.7 42.799 -65 -3260.8 47.2 47.305

-104 -5026.7 42.8 42.929 -64 -3213.5 47.3 47.406

......Li03 -4983.6 43.1 43.059 -63 -3166.1 47.4 47.503

-I02 -4940.5 43.1 43.189 -62 -3118.6 47.5 47.593

-i01 -4897.2 43.3 43.319 -61 -3071.0 47.6 47.683

-I00 -4853.8 43.4 43.449 -60 -3023.2 47.8 47.773

-99 -4810.3 43.5 43.579 -59 -2975.4 47.8 47.863

-98 -4766.6 43.7 43.70g -58 -2927.5 47,9 .....47.953----

-97 -4722.8 43.8 43.839 -57 -287g.5 48.C 48.043

-96 -4678.9 43.9 43.969 -56 -2831.4 48.1 48.133

-95 -4634.9 44.0 44.099 -55 -2783.3 48.1 48.223

-94 -4590.7 44.2 44.229 -54 -2735.1 48.2 48.313

-93 -4546.3 44.4 44.359 -53 -2686.7 48.4 48.403--

-92 -4501.9 44.4 44.489 -52 -2638.3 48.4 48.493

-91 -4457.4 44.5 44.619 -51 -258g.8 48.5 48.583

-90 -4412.7 44.7 44.749 -50 -2541.2 48.6 48.673

-89 -4367.9 44.8 44.879 -49 -2492.5 48.7 48.763

-88 -4322.9 45.0 45.010 --48 -2443.7 48.8 48.853 ......

-87 -4277.8 45.1 45.139 -47 -2394.8 48.9 48.943

-86 -4232.6 45.2 45.257 -46 -2345.7 49.1 49.033

-85 -4187.3 45.3 45.365 -45 -2296.6 49.1 49.123

-84 -4141.9 45.4 45.465 -44 -2247.4 49.2 49.214

-83 -4096.4 45.5 45.565 -43 -2198.1 49.3 49.302 ....

-82 -4C50.8 45.6 45.665 -42 -2148.8 49.3 49.382

-81 -4005.0 45.8 45.765 -41 -2099.4 49.4 49.462

-80 -3959.2 45.8 45.865 -40 -2049.9 49.5 49.542

-79 -3913.3 45.9 45.$66 -39 -2000.3 49.6 49.622

-78 -3867.3 46.0 46.063 -38 -1950.5 49.8 49.702 --

-77 -3821.2 46.1 46.153 -37 -1900.7 49.8 49.782

-76 -3775.0 46.2 46.243 -36 -1850.8 49.9 49.862

-75 -3728.6 46.4 46.333 -35 -1800.8 50.0 49.942

-74 -5682.2 46.4 46.423 -34 -1750.8 50.0 50.022

-73 -3635,7 46.5 46.E13 -33 -1700.7 5C.I 50.102
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THERMOCOUPLE TABLE FOR FE |Y} VS CONST., ISA TYPE YP'YN ; 6A_ED ON-

NAT. BUR. CF STANDARDS PUB. R-258 WITH CALC. MULT. FACTCR OF 1.OGO00.

GENERAL , LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP EMF CELEMF DEIDT TEMP

DEG C MIC V MIC V MIC VIOGC DEG C

EMF DELEMF DE/DT

MIC V MIC V ........M IC-_DGC

-32 -1650.6 50.I 5C.182

-31 -1600.4 50.2 5C.262

-30 -1550.2 50.2 50.341

-29 -1499.8 50.4 5C.423

-28 -I449.4 50.4 5C.513

-27 -139q.0 50.4 50.603

-26 -1348.5 50.5 5C.693

-25 -I298.0 50.5 5C.783

-24 -1247.5 50.5 5C.873

-23 -ii96.9 50.6 5C._65

-22 -1146.2 50.7 51.C64

-21 -1095.4 50.8 51.166

-20 -IC44.5 50.9 51.276
-19 -993.5 51.0 51.388

-i8 -942.4 51.1 51.E07

-17 -891.3 51.1 51.629

-16 -840.1 51.2 51.760

-15 -788.8 51.3 51.903

-14 -737.4 51.4 52.051

-13 -685.8 51.6 52.191

-12 -634.0 51.8 52.331

-II -582.2 51.8 52.471

-I0 -530.3 51.9 52.611

-9 -478.2 52.1 52.750

-8 -425.8 52.4 52.892

-7 -373.3 52.5 53.C42

-6 -320.6 52.7 53.192

-5 -267.6 53.C 53.342

-4 -214.5 53.1 53.492

-3 -[61.2 53.3 53.642

-2 -I07.7 53.5 53.792

-I -53.9 53.8 53.942

-0 5.0 53.8 54.092

1 54.1 54.1 54,242

2 108.5 54.4 54.392

3 163.0 54.5 54.544

4 217.7 54.7 54.704

5 272.5 54.8 54.864

6 327.6 55.1 55.024
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....THERMOCOUPLE TABLE FOR N,AG VS CONST., ISA TYPEURDESIG,_ BA_ED [IN --

NAT. BUR. CF STANDARDS PUB. UNPUB. WITH CALC. MULl. FACTCR OF 1.00000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE 0. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,BbNCH

TEMP EMF DELEMF DE/OT TEMP EMF DELEMF DE/DT

.......DEB K MIC V Mic V MiC VIDGK DEG K MIC V MIC V MIC V/DGK

1 0.2 0.2 0.330 41 225.4 9.7 9.810
2 0.7 0.5 0.660 42 235.3 9.9 9.980
3 1.5 0.8 0.980 43 245.4 10.1 10.150

4 2.6 I.I 1.290 44 255.6 !0_2 ....... I_0_320 ....
5 4'0 1.4 1.590 45 266.0 10.4 10.490

6 5.7 1.7 1.880 46 276.5 10.5 10.660

7 7.8 2.1 2.170 47 287.2 I0.7 10.830

8 10.2 2.4 2.460 48 298.1 10.9 II.000

9 12.9 2.7 2.750 49 309.2 Ii.1 11.170

..........I0 15.9 3.0 3.{40 50 320.4 11.2 11.340

11 19.1 3.2 3.330

12 22.6 3.5 3.620

13 26.4 3.8 3.900
14 30.4 4.0 4.180

........ 15 34.7 4.3 4.450

51 331.8 11.4 11.510
52 343.4 11.6 11.680
53 355.2 11.8 11.850
54 367.2 12.0 12.020
55 379'3 12'I ..........i2.190

16 39.3 4.6 4.710

17 44.2 4.9 4.960

18 49.3 5.1 5.210

19 54.6 5.3 5.460
20 60.2 5.6 5.700

56 391.5 12.2 12.360

57 403.9 12.4 12.520

58 416.5 12.6 12.670

59 429.3 12.8 12.820

60 442.2 12.9 12.970

21

22
23

24
......... 25

66.C 5.8 5.930

72.1 6.1 6.150

78.4 6.3 6.370

84.9 6.5 6.590

91.6 6.7 6,810

61 455.2 13.0 13.120

62 468.4 13.2 13.270

63 481.8 13.4 13.420
64 495.3 13.5 13.570

65 509.0 13.7 i3.72-0--

26

27

28
29

3O

98.5 6.9 7.020

105.6 7.1 7.230

112.9 7.3 7.430
120.4 7.5 7.620

128.1 7.7 7.810

66 522.8 13.8 13.870

67 536.8 14.0 14.010

68 551.0 14.2 14.150
69 565.4 14.4 14.290

70 579.9 i4.5 .... -14-,430-- ....

31

32
33
34
35

136.0 7.9 8.000

144.1 8.1 8.190

152.4 8.3 8.380

160.9 8.5 8.570

169.6 8.7 8,760

71 594.5 14.6 14.570 -
72 609.2 14.7 14.710

73 624.0 14.8 14.850

74 638.9 14.9 14.990

75 654,0 15,1 15.130

36
37
38

39
43

178.5 8.9 8.950

187.6 9.1 9.130

196.8 9.2 q.300

206.2 9.4 g.470

215.7 9.5 g.640

76 669.2 15.2

77 684.5 15.3

78 7GO.O 15.5

79 715.6 15.6

80 731'4 15'8

15.270

15.410

15.550

15.690

15.830
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THERMOCOUPLE TABLE FOR N.AG VS CONST., ISA TYPE U_DESIG.,

NAT. BUR. CF STANOAROS PUB. UNPU_. WITH CALC. MULT. FACTCR OF

GENERAL , LCT ANY • USERS REFERENCE TEMPERAIURE O.

TESI [)ATE SEPTEMBER 1,60 _Y POWELL,BLNCH

TEMP EKF DELFNF _EIDT TEMP EMF DFLEMF

OEG K MIC V MIC V MIC VIOGK DEG K MIC V MIC V

81 747.3 15.9 15.970 121 1496.5 21.3

82 763.3 16.0 16.11C 122 1517.9 21.4
83 779.4 16.1 16.250 123 1539.5 21.6

84 795.7 16.3 16.390 124 1561.2 21.7

85 812.1 16.4 16.530 125 1583.0 21.8

86 828.7 16.6 16.670 126 1664.9 21.9

87 845.5 16.8 16.810 127 1627.0 22.1

88 862.5 17.0 16.950 128 1649.2 22.2

89 879.6 17.i 17.G90 129 1671.5 22.3

90 896.9 17.3 17.230 130 1693.9 22.4

91 914.3 17.4 17.370 131 1716.5 22.6

92 931.6 17.5 17._IC 132 1739.2 22.7

93 949.4 17.6 17.650 133 1762.0 22.8

94 967.1 17.7 17.7q0 134 1785.0 23.0

95 g85.0 17.9 17._30 135 1808.1 23.1

96 IC03.C 18.C, 18.07,3 136 1831.3 23.2

97 IC21.2 18.2 le.210 137 1854.7 23.4
98 IC39.5 18.3 18.350 I_8 1878.2 23.5

99 1057.9 18._ I@,490 159 1901.8 23.6

I00 1076.5 18.6 18.6)9 140 1925.5 23.7

101 IC95.2 [8.7 1_.760 141 1949.3 23.8

102 II14.C 18.8 18.890 142 1973.3 24.6

103 1133.0 19.0 l&.C20 143 1997.4 2_4.1

104 1152.1 19.1 Ig.150 144 2021.6 24.2

105 I171.3 19.2 Ig.280 145 2046.0 24.4

106 1190.7 19.4 I_.410 146 2070.5 24.5

I07 121C).2 19.5 Ig.549 147 2095.1 24.6

108 1229._ 19.6 1_.670 148 2119.8 24.7

109 1249.5 19.7 lq.£00 149 2144.7 24.9

I10 126g.4 19.9 1_._30 150 2169,7 25.0

III 1289.4 20.0 2C.060 151 2194.8 25.1

112 1309.5 2C.I 2C.190 152 2220.0 25.2

113 1329.8 20.3 2C.320 153 2245.4 25.4

I14 1350.2 20.4 2C.450 154 2270.9 25.5

115 1370.7 20.5 26.589 155 2296.5 25.6

I16 1391.3 20.6 2C.71J I_6 2322.2 25.7

III 1412.1 29.8 2C.849 157 2348.0 25.8

118 1433.0 2C.9 20.970 158 2373.9 25.9

119 1454.0 21.J 21.109 159 2400.0 26.1

120 1475.2 21.2 21.230 160 2426.2 26.2

BASED ON

l. OOSO0.

DEG. K

DE/Of

MIC VIDGK

21.360

21.490

21.620

21.750

21.880

22.010

22.140

22.270

22.400

22.530

22.660

22.790

22.920

23.C50

23.180

23.310

23.440

23. 570

23.690

23.810

23.930

24.050

24. 170

24 • 290

24.410

24.530

24.650

24.770

24.890

25.010

25. 130

25.250

25.370

25.49S

25.610

25.730

25.850

25.970

26.090

26.210

A-66



THERMGCOUPLETABLE FOR N.AG VS CONST., ISA TYPEU_DESIG., 8_SE'D-I_ .....
NAT. BUR. CF STANDAROSPUB. UNFUS. WITHCALC. MULT. FACTCROF 1.00000.
GENERAL , LOT ANY . USERSREFERENCE[EMPERAIURE O. DEG. K

TES[ DATE SEPTEMBER 1,60 BY POWELL,B_NCH

TEMP EMF DELEMF DE/DT IEMP EMF DELEMF DE/DT

DEG K MIC V MIC V MIC V/DGK DEG K MIC V MIC V MIC VIDGK

161 2452.5 26.3 26.330 201 3597.6 30.8 30.860

162 2478.9 26.4 26.450 202 3628.5 30.9 30.970

163 2505.4 26.5 26.570 203 3659.5 31.0 31.080

164 2532.1 26.7 26.690 294 3690.6 31.1 31o190

165 2558.9 26.8 26.810 205 3721.8 3ii2 31.300

166 2585.8 26.9 26.930 206 3753.1 31.3 31.610

167 2612.8 27.0 27.050 207 3784.5 31.4 31.520

168 2639.9 27.1 27.170 208 3816.0 31.5 31.630

169 2667.1 27.2 27.290 299 3847.6 31.6 31,730

170 2694.4 27.3 27.410 210 3879.3 31.7 31.830

171 2721.8 21.4 27.930 211 3911.2

172 2749.3 27.5 27.650 212 3943.2

173 2776.9 27.6 27.770 213 3975.3

174 2804.6 27.7 27.890 214 4007.5

175 2832.4 27.8 28.000 215 4039,8

31.9 31.930

32,0 32.030

32.1 32.130

32.2 32.230

32.3 32.330

176 2860.4 28.0 28.110 2[6 4072.2

177 2888.6 28.2 28.220 217 4104.7

178 2916.9 28.3 28.339 218 4137.3

179 2945.3 28.4 28.440 219 4170.0

180 2973.8 28.5 28.550 220 4202.8

32.4 32.430

32.5 32.530

32.6 32.630

32.7 32.730

32.8 32.830

181

182

183

184

185

3C02.4 28.6 28.660 221 4235.7

3031.1 28.7 28.770 222 4268.7

3C59.9 28.8 28.880 223 4301.8

3C88.8 28.9 28.990 224 4334.9

3117.8 29.0 29.100 225 4368.1

32.9 32.940

33.0 33.040

33.1 33.140

33.1 33.240

33.2 33.340

186 3146.9 29.1 2&.210 226 4401.4

187 3176.1 29.2 2_._20 227 4434.8

188 3205.4 29.3 2_.430 228 4468.4

189 3234.8 29.6 2g.540 229 4502.1

190 3264.4 29.6 2_.650 230 4535.9

33.3 33.660

33.4 33.540

33.6 33.660
33.7 33.740

33.8 33.840

191 3294.1 29.7 2q.760 231 4569.8

192 3324.0 29.9 2g.870 232 4603.8

193 3354.C 30.0 2q.980 233 4637.9

194 3384.1 30.1 3C.C90 234 4672.1

195 3414.3 30.2 3C,200 235 4706.4

33.9 33.940

34.0 34.040

34.1 34.140

34.2 34.240

34.3 34.340 .....

196 3444.6 30.3 3C.310 236 4740.8

197 3475.0 30.4 3C.420 237 4775.3

198 3505,5 30.5 30._30 238 48C9,9

199 3536.1 30.6 3C.640 239 4844.6

200 3566.8 30.? 30.750 240 4879,4

A -AT

34.4 34._40

34.5 34.540

34.6 34.660

36.7 34.740

34.8 34.840



II'IERMOCOUPLZ TABLE FOR N.AG VS CONST., ISA I_EU_DESTU_ BISL:I]-[_-

NAT. BUR. OF STANDARCS PUB. UNPUB. WITH CALC. MULT. FACTCR OF 1.00000.

GENERAL , LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,BbNCH

TEMP EMF DELEMF DE/DT TEMP EMF DELEMF DEIDT
DEG K MID V MID V M IC VIDGK DEG K MID v-MID V .... MID VIDGK

241 4g14.3 34.9 34._40 281 6387.7 38.6 38.670
242 4949.3 35.e 35.(40 282 6426.4 38.7 38.760
243 4984.4 35.1 35.140 283 6465.2 38.8 38.840
244 5019.6 35.2 35.240 284 6504.1 ....38_9 .....38.93___0
245 5054,9 35.3 35.340 _B5 6543.1 39.C 39.020

246 5C90.3 35.4 35.440 286 6582.2 39.1 39.110

247 5125.8 35.5 35.540 287 6621.4 39.2 39.200

248 5161.4 35.6 35.640 288 6660.6 39.2 39.290

249 5197.1 35.7 35.740 289 6699.9 39.3 39.380

250 ....5232.9 35'8 35.840 290 6739.3 ....39.4 39.470

251 5268.8 35.9 35.940 291 6778.8 39.5 39.560

252 5304.8 36.0 36.C40 292 6810.4 39.6 39.650

253 5340.8 36.0 36.140 293 6858.0 39.6 39.740

254 5376.9 36.1 36.240 294 6897.7 39.7 39.830

255 54i3.1 36.2 36.330 295 6937.5 3g_8 39.910

256 5449.4 36.3 36.420 296 6977.4 39.9 39.990

257 5485.8 36.4 36.fI0 297 7017.4 40.0 40.070
258 5522.3 36.5 36.600 2g8 7057.5 40.1 40.150

259 5558.9 36.6 36.690 2gg 7097.7 40.2 40.230

260 5595.6 36.7 36.780 300 7137.g 40.2 40.310--

261 5632.4 36.8 36.879

262 5669.3 36.9 36._60

263 5706.3 37.0 37.C50

264 5743.4 37.1 37.140

265 -" 5780.5 37.1 37.230

266 5817.7 37.2 37.320

267 5855.0 37.3 37.410

268 5892.4 37.4 37.500

269 5929.9 37.5 37.590

270 5967.5 37.6 37,680

271 6005.2 37.7 37.770

272 6643.0 37.8 37.860

273 6C80.9 37.9 37.950

274 6118.9 38.0 38.040

275 6157.i 38.2 38.130

276 6195.3 38.2 38.220
277 6233.6 38.3 38._10
278 6272.0 38.4 38.400
279 6310.5 38.5 38.490
280 6349.I 38.6 38.580
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-- TI'TERMCCOUPLE TABLE FOR _ N.AG VS CONST., ISA TYPE U_DESIG,, BASED _--

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTCR OF 1.00000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEPBER 1,60 BY POWELL,BCNCH

TEMP EMF DELEMF OEIOT TEMP EMF DELEMF DEIDT
...._EG C MIC V MIC V MIC VIDGC OEG C MIC V MIC V MIC VIDGC

-272 -6086.3 0.3 G.380 -232 -5859.7 9.7 9.836

-271 -6085.8 0.5 C.709 -231 -5849.8 9.9 10.005

-270 -6084.9 0.9 I.C27 -230 -5839.7 10.1 10.176

-269 -6083.8 I.I 1.336 -229 -5829.4 10.3 10.345

...... -268 "6082.4 1.4 I._34 -228 -58i9.0 i0.4 10.515

-267 -6C80.6 1.8 1.923 -227 -5808.5 I0_5 10.686
-266 -6078.4 2.2 2,213 -226 -5797,8 I0,7 10.855
-265 -6076.0 2.4 2.504 -225 -5786.8 11.0 11.026
-264 -6073,2 2.8 2.794 -224 -5775.7 II.I 11.196

........ :263 :6070.2 3.0 3.c84 -223 -5764.5 li_- 11.365

-262 -6067,0 3.2 3.374 -222 -5753.1 11.4 11.536
-261 -6063.4 3.6 3.662 -221 -574).4 11.7 11.705
-260 -6059.6 3.8 3.843 -220 -5729.6 11.8 11.875
-259 -6055.6 4.0 4.221 -219 -5717.6 12.0 12.046

......;258 ;6051.2 4.4 4.490 -218 -5705.5 12;I ......12_2i6--

-257 -6046.6 4.6 4.748 -217 -5693.2 12.3 12.385

-256 -6041.6 5.0 4.998 -216 -5680.8 12.4 12.543

-255 -6036.5 5.1 5.248 -215 -5668.2 12.6 12.693

-254 -6031.2 5.3 5.497 -214 -5655.4 12.8 12.842

;253 -6025.5 5.7 5.735 -213 -5642.4 13.0 ....... 12;g93--

-252 -6019.7 5.8 5.q63 -212 -5629.4 13.C 13.143
-251 -6013.6 6.1 6.183 -211 -5616.2 13.2 13.293

-250 -6007.2 6.4 6.403 -210 -5602.8 13.4 13.443

-249 -6C00.7 6.5 6.624 -209 -5589.2 13.6 13.593
...... _248 -5994.C: 6.7 6.841 -208 -5575.5 13.7 f3;743-

-247 -5987.C 7.0 7.052 -207 -5561.7 13.8 13.891

-246 -5979.9 7.I 7.261 -206 -5547.7 14.0 14.031

-245 -5972.6 7.3 7.459 -205 -5533.4 14.3 14.171

-244 -5965.0 7.6 7.648 -204 -5519.0 14.4 14.311

-_43 -5957.3 7.7 7.838 -203 -5504.5 14,5 14%451---

-242 -5949.4 7.9 8.028 -202 -5489.9 14.6 14.591

-241 -5941.3 8.I 8.218 -201 -5475.2 14.7 14.731

-240 -5932.9 8.4 8.408 -200 -5460.4 14.8 14.871

-239 -5924.4 8.5 8.599 -199 -5445.4 15.0 15.011

-238 -5915.7 8.7 8.789 -198 -5430.3 15.1 i5;151-

-237 -5906.7 9.0 8.978 -197 -5415.1 15.2 15.291

-236 -5897.6 9.1 S.156 -196 -5399.8 15.3 15.431
-235 -5888.4 9.2 9.326 -195 -5384.3 15.5 15.571

-234 -5879.0 9.4 g.495 -194 -5368.6 15.7 15.711

-233 -5869.4 9.6 _.666 -193 -5352.8 15.8 15.851
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THERMCCOUPLE TABLE FOR N.AG VS CONST., ISA TYPE U_DESIG., BASED UN--

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULT. FACTCR OF 1.00000.

GENERAL , LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,BLNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT

DEG C P IC V MIC V MIC VIDGC DEG C MIC VMIC V MIC VIDGC

-192 -5336.9 ]5.9 15.991 -152 -4586.9 21.3 21.379

-191 -5320.9 16.0 16.131 -151 -4565.5 21.4 21.509

-190 -5304.7 16.2 16.271 -150 -4543,8 21.7 21.640

-189 -5288.4 16.3 16.411 -149 -4522.1 21.7 21.770

-188 -5272.0 16.4 16.551 -148 -4500.3 21.8 .....21.900

-187 -5255.4 16.6 16.691 -147 -4478.4 21.9 22.030

-186 -5238.5 16.9 16.831 -146 -4456.3 22,1 22.160

-185 -5221.5 17.0 16._71 -145 -4434.0 22.3 22.289

-184 -5204.4 17.1 17.III -144 -4411.7 22.3 22.420
-183 -5187.1 17.3 17.251 -143 -4389.3 22,4 22--549

-182 -5169.7 17.4 17,391 -142 -4366.7 22.6 22.679
-181 -5152.2 17.5 17.531 -141 -4344.0 22.7 22.809
-180 -5134.5 17.7 17.671 -140 -4321.1 22.9 22.940
-179 -5116.8 17.7 17.811 -139 -4298.1 23.0 23.069
-178 -5098.9 17.9 17.951 "138 -4275.0_ 23.1 ..... 23_-9_--

-177 -5080.9 18.0 18.091 -137 -4251.8 23.2 23.329

-176 -5062.6 18.3 18.231 -136 -4228.4 23.4 23.460
-175 -5044.3 18.3 18.371 -135 -4204.9 23.5 23.588

-174 -5025.9 18.4 18.512 -134 -4181.2 23.7 23.708

-173 -5C07.3 18.6 18.649 -133 -4157.5 2377 23.-828"-"

-172 -4988.6 18.7 18.780 -132 -4133.7 23.8 23,948

-171 -4969.7 18.9 18.910 -131 -4109.7 24.0 24.068

-170 -4950.7 19.0 Ig.040 -130 -4085.6 24.1 24.188

-169 -4931.6 19.i 19.169 -129 -4061.3 24.3 24.308

-i68 -4912.4 19.2 ig.299 -128 -4036.9 24.4 24.428

-167 -4893.G 19.4 Ig.430 -127 -4012.4 24.5 24.548

-166 -4873.5 19.5 Ig.559 -126 -3987.8 24.6 24.668

-165 -4853.8 19.7 Ig.689 -125 -3963.1 24.7 24.788

-164 -4834.1 19.7 19.820 -124 -3938.1 25.0 24.908

-163 -4814.2 19.9 Ig.950 -123 -3913.1 25'0 ....25.028-

-162 -4794.2 20.0 20.07q -122 -3888.0 25.1 25.148

-161 -4774.G 20.2 2G.209 -121 -3862.8 25.2 25.268

-160 -4753.7 20.3 20.340 -120 -3837.4 25.4 25.388

-159 -4733.3 20.4 20.469 -119 -3811.9 25.5 25.508

-158 -4712.8 20.5 2C.599 -118 -3786.2 25.7 25.628

-157 -4692.2 20.6 2C.730 -117 -3760.5 25.7 25.748

-156 -4671.4 20.8 20.859 -116 -3734.7 25.8 25.868

-155 -4650.4 21.0 20.989 -115 -3708.8 25.9 25.988

-154 -4629.4 21.0 21.119 -114 -3682,7 26.1 26.108

-153 -4608.2 21.2 21.250 -113 -3656.4 26.3 26.228
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.....-131ERMCCOUPLETABLE FOR N.AG VS CONST., ISA TYPE U_DESIG_ BASE'D-131_

NAT. BUR. OF STANDARDS PUB. UNPU8. WITH CALCo MULT. FACTCR OF 1.00000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 BY POWELL,B_NCH

TEMP EMF DELEMF OE/DT TEMP

.....DE GC _iC V Mic V MIC VIDGC DEG (
EMF DELEMF DEIDT

MIC V MIC V MIC VlDGC

-112 -3630.1 26.3 26.348 -72 -2484.4 30.8 30.877
-111 -3603.7 26.4 26.468 -71 -2453.4 31.0 30.986
-110 -3577.2 26.5 26.588 -70 -2422.4 31.0 31.096
-109 -3550.5 26.7 26.708 -69 -2391.3 31.1 31.206

.... -108 "3523,7 26.8 26.828 -68 "2360.[ 31_2 ....3I_3-16- ....

-107 -3496.7 27.0 26.948 -67 -2328.8 31.3 31.427
-106 -3469.7 27.0 27.068 -66 -2297.4 31.4 31.537

-105 -3442.6 27.1 27.188 -65 -2265.9 31.5 31.645
-104 -3415.4 27.2 27.308 -64 -2234.2 31.7 31.745

..... L[03 -3288'127.3 27.428 -63 -2202;5 .... 31.7 ........ 31%--845--

-102 -3360.7 27.4 27.548 -62 -2170.6

-101 -3333.2 27.5 27.668 -61 -2138.6

-I00 -3305.5 27.7 27.789 -60 -2106.5

-99 -3277.8 27.7 27.907 -59 -2074.2
........ -98 _3250.0 27.8 28.017 -58 -2041.§

31.9 31.945

32.0 32.045

32.1 32.145

32.3 32.245

32.3 32.345

-97 -3222.0 28.0 2E.127 -57 -2009.5
-96 -3193.7 28.3 28.237 -56 -1977.0
-95 -3165.4 28.3 28.347 -55 -1944.4

-9k -3137.0 28.4 28.457 -56 -1911.7

-93 -3108.5 28.5 28.567 -53 -1878.9

32.4 32.445

32.5 32.545
32.6 32.645
32.7 32.744
32.8 32. _4_

-92 -3079.9 28.6 28.677 -52 -1845.9

-91 -3051.2 28.7 28.786 -51 -1812.9

-90 -3022.4 28.8 28.896 -50 -1779.8

-89 -2993.4 29.0 2_.007 -49 -1746.7

-88 -2964.4 29.0 29.117 -48 -1713.5

33.0 32.955
33.0 33.055
33.1 33.155
33.1 33.255
33.2 ..... 33_ 3 f5 ....

-87 -2935.3 29.1 29.227 -47 -1680.2

-86 -2906.1 29.2 2S.337 -46 -1646.8

-85 -2876.8 29.3 2_.447 -45 -1613.1

-84 -2847.4 29.4 2_.556 -44 -1579.4

-83 -2817.7 29.7 2_.667 -43 -1545.6

33.3 33.455

33.4 33.555

33.7 33.655

33.7 33.755

-82 -2788.0 29.7 2q.777 -42 -1511.7

-81 -2758.1 29.9 29.887 -41 -1477.7

-80 -2728.1 30.0 2_.997 -40 -1443.6

-79 -2698.0 30.1 3C.107 -39 -1409.3

...... -78 -2667.7 30.3 30.216 -38 -1375.0

33.9 33'955
34.0 36.055

34.1 34.155
34.3 34.255

34.3 ....... 36_355---

-77 -2637.4 30.3 30.326 -37 -1340.6

-76 -2607.0 30.4 3C.437 -36 -1306.1

-75 -2576.5 30.5 3C.547 -35 -1271.5

-74 -2545.9 30.6 30.65? -34 -1236.8

-73 -2515.2 30,7 3C.767 -33 -1202.0

34.6 34.455
34.5 34.555
34.6 36.655
34.7 34.755

34.8 34.855
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THERMOCOUPLE TABLE FOR N.AG VS CONST., ISA TYPE UNDESIG., BASED ON

NAT. BUR. OF STANDARDS PUB. UNPUB. WITH CALC. MULl. FACTCR OF 1.00000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. C

TEST DATE SEPTEMBER 1,60 8Y POWELL,BtNCH

TEMP EMF DELEMF DEIDT IEMP EMF DELEMF OEIDT

-DEG C MIC V MIC V MIC VIDGC OEG C MIC V MIC V MIC ViDGC

-32 -I167.0 35.0 34.955 8 306.9 38.6 38.684

-31 -1132.0 35.0 35.055 9 345.6 38.7 38o771

-30 -i096.9 35.1 35.155 I0 384.4 38.8 38.853

-29 -1061.7 35.2 35.255 11 423.4 3g.0 38.944

-28 -I026.4 35.3 35.355 12 462.4 39.0 3g,034

-27 -991.0 35.4 35.455 13 501.5 39.1 39.123

-26 -955.5 35.5 35.555 14 540.7 39.2 39.214

-25 -glg.8 35.1 35.655 15 579.9 39.2 39.304

-26 -886.1 35.7 35.755 16 619.2 39.3 39±39_

-23 -848.3 35.8 35.855 17 658.6 39.4 39.484

-22 -812o4 35.9 35.955 18 698.2 39.6 39.574
-21 -776.4 36.0 36.055 19 737.7 39.5 39.663
-20 -740.4 36.0 36.156 20 777.4 39.7 39.754

-19 -704.3 36.1 36.254 21 817.1 3g.7 39.842
-18 -668.0 36.3 36.344 22 856°9 39.8 39.§22

-17 -631.7 36.3 36.433 23 896.8 39.9 40.002

-16 -595.3 36.4 36.523 24 936.8 40.0 40.082
-15 -558.8 36.5 36.614 25 976.9 40.I 40.162

-14 -522.2 36.6 36.703 26 1017.1 40.2 40,242 "

-13 -485.5 36.7 36.793

-12 -448.7 36.8 36.884

-ii -411.7 37.0 36.g73

-I0 -374.7 37.0 37.063

-9 -337.6 37.1 37.154

-8 -300.5 37.1 37.243

-7 -263.3 37.2 37.334

-6 -226.0 37.3 37.424

-5 -188.6 37.4 37.514

-4 -151.1 37.5 37.603

-3 -113.4 37.7 37.694

-2 -75.7 37.7 37.784

-I -37.9 37.8 37.873

-0 0.0 37.8 37.964

1 38.0 38.0 38.053

2 76.2 38.2 38.143

3 114.5 38.3 38.234

4 152.8 38.3 3e.323

5 191.2 38.4 38.413

6 229.7 138.5 38.503

7 268.3 38.6 38.594
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THERMCCOUPLC TABLE FOR N.AG VS

NAT. BUR. CF STANDARDS PUR. UNFUB.

GENERAL , LOT ANY • bSERS

TEST DATE SEPTEMHER

TEMP EMF DELEMF CEIOT

CEG K FIC V MIC V MIC _IDGK

I C:.5 0.5 I.C50

2 2.1 1.6 2.(70

3 4.7 2.6 3.(70

4 8.2 3.5 4.C40

5 12.7 4.5 4.990

6

7

8

9

I0

18.2 5.5 5.920

24.6 6.4 6.820

31.8 7.2 7.700
39.9 8.1 8.550

48.9 9.0 9.280

II

12
13

14

15

58.7 9.8 IC.180

69.3 10.6 IC.960

80.6 11.3 Ii.310

92.7 12.1 12.440

105.5 12.8 13.140

16

17

18

19

2O

119.0 13.5 13.820

133.1 14.1 14.480

147.9 14.8 15.120
163.3 15.4 15.750

17g.4 16.1 16.370

21

22
23

24

25

196.1 16.7 16.970

213.4 17.3 17.550

231.2 17.8 18.119

249.6 18.4 18.660

268.5 18.9 19.190

26

27

28

29

3O

287.9 19.4 Ig.700

307.9 20.0 2C.190

328.4 20.5 2C.670

349.4 21.0 21.140

370.8 21.4 21.600

31 392.6 21.8 22.C5_

32 414.8 22.2 22.480

33 437.4 22.6 22.g00

34 460.4 23.0 23.310

35 483.8 23.4 23.710

36 507.7 23.9 24.100

37 532.0 24.3 24.48_

38 556.7 24.7 24.85C

39 581.8 25.1 25.213

40 607.2 25.4 25.560

AUCO , ISA TYPE U_DESIG., BASED O_

WITH CALC. MUL[. FACTCR OF 1.00000.

REFERENCE TEMPERATURE 0. DEG. K
1,60 BY POWELL,BLNCH

IEMP EMF OELEMF

OEG K MIC V _IC V
DE/DT

MIC V/DGK

4I 632.9 25.7

42 658.9 26.0

43 685.3 26.4
44 712.0 26.7

45 739.0 27.0

25.900

26.230

26. 560

26.880

27.200 ......

46 766.3 27.3

47 793.9 27.6
48 821.8 27.9

49 850.1 28.3
50 878.7 28.6

27.510

27.820

28. 120

28.410

51 907.6 28.9

52 936.7 29.1

53 966.1 29.4

54 995.8 29.7

55 1025.7 29.9

28.g8c

29.250
29.520
29.790
30.05C .......

56 !055.8 30.I

57 1086.2 30.4

58 1116.9 30.7

59 1147.8 30.9

60 1178.9 31.1

30.300

30.550

30. 790

31.020

31.250 ......

61 121C.3 31.4 31.470

62 1241.9 31.6 31.690

63 1273.7 31.8 31.900

64 1305.7 32.0 32.110

65 1337.9 32.2 32.310

66 1370.3 32.4

67 1402.9 32.6

68 1435.7 32.8

69 1468.7 33.0

70 1501.8 33.1

32.500

32.690

32.870

33.050

33.220 ....

71 1535.1 33.3

72 1568.6 33.5

73 16C2.2 33.6

74 1636.0 33.8

75 1669.9 33.9

33.390
33.550

33.710

33.870

34.030

76 17C4.0 34.1

77 1738.2 34.2

78 1772.6 34.4

79 1807.2 34.6

80 1841.9 34.7

34.180

34. 330

34.480

34.630

34.780

A-73



THERMOCOUPLE TABLE FOR N.AG VS

NAT. BUR. OF STANDARDS PUB; UNPUB.

GENERAL , LOT ANY . USERS
TEST DATE SEPTEMBER

TEMP EMF CELEMF CE/DT

.......O_O K MIC V MIC V MIC V/DGK

81 1876.7 34.8 34.930

82 1911.7 35.0 35.C80

83 1946.9 35.2 35.230

84 1982.2 35.3 35.380
85 2C17.6 35.4 35.530

86 2053.2 35.6 35.680
87 2089.0 35.8 35.820

88 2124.9 35.9 35.960
89 2160.9 36.0 36.100

.......90 .... 2197.0 36.1 36.240

91 2233.3 36.3 36.380
92 2269.7 36.4 36.520
93 2306.3 36.6 36.660
94 2343.0 36.7 36.800

..... 95 2379.8 36.8 36.930

96 2416.7 36.9 37.050

97 2453.7 37.0 37.160

98 2490.8 37.1 37.260

99 2528.1 37.3 37.350
100 2565.5 37.4 37.440

I01 2603.0 37.5 37.530

102 2640.6 37.6 37.620

103 2678.2 37.6 37.710

I04 2715.9 37.7 37.800

.....i05 2753.7 37.8 37.890

106 2791.6 37.9 37.q80

107 2829.6 38.0 38.C70

108 2867.7 38.1 38.160

109 2905.9 38.2 38.250

.... [10 2944.2 38.3 38.340

L11 2982.6 38.4 38.630

112 3021.1 38.5 38.510

113 3059.6 38.5 38.590

I14 3G98.2 38.6 38.670

I|5 3136.9 38.7 38.75G

116 3175.7 38.8 3e.830

117 3214.6 38.9 38.910

118 3253.5 38.9 38.990

I19 3292.5 39.0 39.060

120 3331.6 39.1 39.130

AUCO , ISA TYPE Ug_SIG., BASED ON ......

WITH CALC. MULT. FACTCR OF 1.00000.

REFERENCE TEMPERATURE O. DEG. K

lt60 BY PDWELLtBLNCH

TEMP EMF

DEG g MIC V

DFLEMF DEIOT

121 3370.8 39.2 39.200

122 3410.0 39.2 39.270

123 3449.3 39.3 39.340

124 3488.7 39.4 39.410

125 3528.2 39.5 39.480

126 3567.7 39.5 39.550

127 3607.3 39.6 39.620

128 3646.9 39.6 39.690

129 ___3606.6 ....3.9t7............}9._76e_
130 3726.4 39.8 39.830

131 3766.2 39.8 39.890
132 3806.1 39.9 39.960
133 3846.0 39.9 39.990
134 3886.0 40.0 40.340
135 3926.0 ......40.C ......40.090

136 3966.1 40.1 40.140

137 4006.3 40.2 40.190

138 4046.5 40.2 40.240

139 4086.8 40.3 40.290

140 4127.1 40.3 40.340

141 4167.5 40.4 40.390

142 4207.9 40.4 40.440
143 4248.4 40.5 40.490

144 4288.9 40.5 4G.540
145 4329.5 40.6 40.580

146 437C.I 40.6 40.620

147 4410.7 40.6 40.660
148 4451.4 40.7 40.700

149 4492.1 40.7 40.740

150 4532.9 40.8 ......4C.780

151 4573.7 40.8 40.820

152 4614.5 40.8 40.860

153 4655.4 40.9 40.900

154 4696.3 40.9 40.940

155 4737.3 4i.040.980

156 4778.3 41.0 41.C20

157 4819.3 41.0 41.060

158 4860.4 41.1 41.090

159 4901.5 41.1 41.120

160 4942.6 41.1 41.150
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......TRERMOCOUPI.E TAHLE FOR N.AG VS

NAT. BUR. OF STANDARDS PUB. UNPUB.

GENERAL , LOT ANY • USERS

TEST mATE SEPTEMBER

AUCO , ISA TYPE UKDESYG;_ EASED ON

WITH CALC. MULT. FACTCR OF 1.00000.

REFERENCE TEMPERATURE O. DEG. K

1,60 BY POWELL,H_NCH

TEMP EMF DELEMF DEIDT TEMP
--DEGk ......MicvMicV .....MiCVIDGK bEG K

EMF DELEMF DE/DT

MIC V MIC V MIC VIDGK

161 4983.8 41.2 41.180
162 5c25.0 41.2 41.210
163 5066.2 41.2 41.240
164 51o7.5 41.3 41.27o

..............i65 5148.8 4i.3 4i.300

2_I 6650.8 42.1 42.060
202 6692.9 42.1 42.070
203 6735.0 42.I 42.080
204 6777.1 42.1 42.090
205 68i9,2 ..... 425i--.... 42. ib0

166 5190.1 41.3 41.330

167 5231.5 41.4 41.360
168 5272.9 41.4 41.39o
169 5314.3 41.4 41.42o

........ 170 _55.7 .... 41.4 4i._5o

206 6861.3 42.1 42.110

207 69G3.4 42.1 42.120

208 6945.5 42.1 42.130

209 l 6987. 6 ..... 42_tl ........ 42.140
2i0 7029.7 42.1 42.150

171 5397.1 41.4

172 5438.6 41.5
173 5480.1 41.5

174 5521.6 41.5
175 ..... 5563_I 41.5

41.480 211

41.510 212

41.540 213

_1.560 214

41.580 215

7071.9 42.2 42.160
7114.1 42.2 42.170
7156.3 42.2 42.180
7198.5 42.2 42.190

72_o.7 42Z2 .... 42.2o0

176 5604.7 41.6

177 5646.3 41.6

178 5687.9 41.6

179 5729.5 41.6

180 5771.2 41.7

41.600 216

41.620 217

41.(40 218

41.660 219
41.680 220

7282.9 42.2 42.210
7325.1 42.2 42.220

7367.3 42.2 42.230

7409.5 42.2 42.240

7451.7 42.2 42.250

181 5812.9 41.7

182 5854.6 41.7

183 5896.3 41.7

184 5938.0 41.7

.......... I_5 5979.8 41.8

41.700 221

41.720 222

41._40 223

41.760 224

41.780 2?5

7493.9 42.2 42.260

7536.2 42.3 42.270

7578.5 42.3 42.280
7620.8 42.3 42.290

7663.1 42,3 42.300

186 6021.6 41.8

187 6063.4 41.8

188 6105.2 41.8

189 6147.1 41.9

............i90 _ 6i89.0 41.9

41.800 226

41.820 227

41.840 228

41.86_ 229

41.880 230

7705.4 42.3 42.310

7747.7 42.3 42.310
7790.0 42.3 42.310

7832.3 42.3 42.310
7874.6 42.3 42.3!0

191 6230.9 41.9

192 6272.8 41.9

193 6314.7 41.9

194 6356.7 _2.0

.... i95 6398.7 42.0

41._00 231

41.920 232

41.940 233

41.960 234

41.980 235

7916.9 42.3 42.310

7959.2 42.3 42.310

8001.5 42.3 42.310

8043.8 42.3 42.310
8086.1 42,3 42.310

196 6440.7 42.0

197 6482.7 42.0

198 6524.7 42.0

199 6566.7 42.0

200 6608.7 42.0

42.000 236
42.C20 237

42.(30 238
42.040 239
42.e53 240

8128.4 42.3 42.310

8170.7 42.3 42.310

8213.0 42.3 42.310

8255.3 42.3 42.310

8297.6 42.3 42.310



-----TFIERMOCOOPLETA-13L-ETOR- N.AG- VS-

NAT. BUR. CF STANDARDS PUB, UNPUB.
GENERAL , LOT ANY • USERS

TEST DATE SEPTEMBER

AUCO, ISA I_-URI_I_.?-BA3EUI]N

WITH CALC. MUTT. FACTCR OF 1.00000.

REFERENCE TEMPERATURE 0. DEG. K

1,60 BY POWELL,BLNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DE/DT

....._G-K ......_[C V ....MIC-V MIC_/DGK .... 0EG K .....M_--V ....MIC V MIC VTDGk

241

242

243

244

245

8339.9 42.3 42.310 281 IG031.7 42.3 42.310

8382.2 42.3 42.310 282 10074.0 42.3 42.310

8424.5 42.3 42.310 283 10116.3 42.3 42.310

8466.8 42.3 42.310 284 IC158.5 42.2 42.300

246 8551.4 42.3 42.310 286 IC242.9 42.2 42.280
247 8593.7 42.3 42.310 287 IC285.1 42.2 42.270
248 8636.0 42.3 42.310 288 10327.3 42.2 42.260
249 8678.3 42.3 42.310 289 10369.5 42.2 42.250

...._ .......8720.6 ..... 42_3 ...... _2T316 ...... 290 ...... 1_4-f-f._ ......__7_--__T2_0 .....

251 8762.9 42.3

252 8805.2 42.3

253 8847.5 42.3
254 8889.8 42.3

--2_5 .... 8932-,I "42.3

42.310 291 10453.9 42.2 42.230

42.!I0 292 10496.1 42.2 42.220
42.310 293 IC538.3 42.2 42.210

42.310 294 10580.5 42.2 42.200

42.310 295 10622.7 42.2 42.190

256 8974.4 42.3

257 9016.7 42.3

258 9059.0 42.3

259 9101.3 42.3

260 9143.6 42.3

42.310 296 IC664.8 42.1 42.180

42.310 297 IC706.9 42.1 42.170

42.310 298 10749.0 42.1 42.160

42.310 299 10791.1 42.1 42.150
42.310 300 IC833.2 ....-42_i _42.i40

261 9185.9 42.3

262 0228.2 42.3
263 9270.5 42.3
264 9312.8 42.3

.....265- 9355._ 42.3

42.310

42.310

42.310

42.310

42.310

266 9397.4 42.3

267 9439.7 42.3

268 9482.0 42.3

269 9524.3 42.3
- - 270 9566.6 42,3

42.310

42.310

42.310
42.310

42.31D

271 9608.9 42.3

272 9651.2 42.3

273 9693.5 42.3

274 9735.7 42.2

275 9777.9 42.2

42.310

42.310

42.310

42.310

42.310

276 9820.2 42.3

277 9862.5 42.3

278 9904.8 42.3

279 9947.1 42.3

_80 9989.4 42.3

42.310

42.310

42.310

42.310

42.310
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$ .....THERMI]CI]UPLE I'ABL_ FOR N.AGVS

NAT. BUR, CF STANDARDS PUB. UNPUB.

GENERAL , LOT ANY . USERS

TEST DATE SEPTEPBER

AUCO , ISA TYPE UKDE_IGV; BASEI_-I]N- ..........

WITH CALC. MULT, FACTCR OF 1.00000.

REFERENCE TEMPERATURE O, DEG. C

1,60 BY POWELL,B_NCH

TEMP EMF DELEMF CE/DT TEMP EMF DELEMF DEIDT

OEG-C .........MIC V MIC V MIC VIOGC DEG C .....M i-c V.....MIC V ........MIC--V/_

-272 -9699.2 0.7 1.204

-271 -9697.4 1.8 2.222

-270 -9694.7 2.7 3.217

-269 -9691.0 3.7 4.184

......-268 -9686.4 .......4.6 5.13I

-232 -9063.1 25.7 25.950

-231 -9037.0 26.1 26.280
-230 -9010.5 26.5 26.608
-229 -8983.8 26.7 26.929

-267 -9680,7 5.7

-266 -9674.2 6.5
-265 -9666.9 7.3
-264 -9658.6 8.3

6.C56 -227 -8929.4 27.4 27.557

6.!54 -226 -8901.8 27.6 27.866

7.829 -225 -8873.8 28.0 28.164

8.676 -224 -8845.5 28.3 28.454
9.501 -223 -8816.8 28.7 28.743

-262 -9639.6 9.9

-261 -9628.9 10.7

-260 -9617.5 11.4

-259 -9605.3 12.2

IC.299 -222 -8787.9 28.9 29.021

11.C74 -221 -8758.7 29.2 29.29I
II.E21 -220 -8729.3 29.4 29.561

12.566 -219 -8699.6 29.7 29.830
13.2_3 -218 -81669o6- 30.0 --_ 30.087

-257 -9578.8 13.5

-256 -9564.5 14.3
-255 -9549.7 14.8

-256 -9534.2 I5.5

-253 -9518.0 16.2

13,920 -217 -8639.5 30.1 30.338

14.577 -216 -8609.0 30.5 30.587

15.215 -215 -8578.3 30.7 30.825

15.844 -214 -8547.4 30.9 31,055
1_.461 -213 -8516;2 31-o2 . l 3 i o 2183 --

-252 -9501.2 16.8

-251 -9483.8 17.6

-250 -9465.9 17.9

-249 -9447.4 18.5

...... _-_8 -9428'5 18.9

17.058 -212 -8484.8 31.4 31.504

17.635 -211 -8453.2 31.6 31.721

18.194 -210 -8421.3 31.9 31.932

18.741 -209 -8389.3 32.0 32.141

19.268 -208 -8357.1 32.2 3-2.339--

-247 -9409.0 19.5

-246 -9388.9 20.I

-245 -9368.3 20.6

-264 -9347.2 21.1

19.774 -207 -8324.7 32.4 32.529

2C.263 -206 -8292.0 32.7 32.717

2C.741 -205 -8259.2 32.8 32.898

21.210 -204 -8226.2 33.0 33.076

-242 -9303.9 21.9

-241 -9281.7 22.2

-240 -9259.0 22.7

-239 -9236.0 23.0

_238 -92[2.5 23.5

22.115 -202 -8159.7 33.3 33.414
22.544 -201 -8126.2 33.5 33.574
22.962 -200 -8092.6 33.6 33.734
23.371 -199 -8058.8 33.8 33.895

23.769 -198 --8024.8 34.0 34_053-

--237 -9188.5 24.0

-236 -9166.2 24.3
-235 -9139.4 24.8

-236 -9114.2 25.2

-233 -9088.8 25.4

24.158 -197 -7990.7 34.1 34.203

24.536 -I96 -7956.5 34.2 34.352

24.905 -195 -7922.0 34.5 34.502

25.263 -194 -7887.4 34.6 34.653

25.612 -193 -7852.7 34.7 34.803
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THERMOCOUPLE TABLE FOR N.AG VS

NAT. BUR. CF STANDARDS PUB. UNPUB.
GENERAL , LOT ANY . USERS

TEST DATE SEPTEMHER

TEMP EMF DELEMF CEIDT

....OEG C MIC V MIC V MIC VlDGC

-192 -7817.9 34.8 34.953

-191 -7782.9 35.0 35.102

-190 -7747.6 35.3 35.253

-189 -7712.3 35.3 35.403
-188 -7676.9 35.4 35.553

-187 -7641.3 35.6 35.701

-186 -7605.5 35.8 35.841

-185 -7569.5 36.0 35.981

-186 -7533.5 36.0 36.121

-183 -7497.4 36.1 36.261

-182 -7461.1 36.3 36.401

-181 -7424.6 36.5 36.561

-180 -7388.0 36.6 36.682

-179 -7351.3 36.7 36.E20

-178 -7314.5 36.8 36.g49

-177 -7277.6 36.9 37.C67

-176 -7240.6 37.0 37.176

-175 -7203.4 37.2 37.273
-174 -7166.1 37.3 37.366

-173 -7128.7 37.4 37.453

-172 -70gi.2 37.5 37.543

-171 -7053.6 37.6 37.634

-170 -7016.0 37.6 37.723

-169 -6978.3 37.7 37.813

....C168 -6940.5 37.8 37.g03

-167 -6902,5 38.0 37.993

-166 -6864.5 38.0 38.(83

-165 -6826.4 38.1 38.174

-166 -6788.2 38.2 38.266

-163 -6749.9 38.3 38.354

-162 -6711.5 38.4 38.442

-161 -6673.0 38.5 38.522
-160 -6634.4 38.6 38.602

-159 -6595.8 38.6 38.682

-158 -6557.I 38.7 38.762

-157 -6518.3 38.8 38.862

-156 -6479.4 38.9 38.923

-155 -6440.5 38.9 3g.o01

-156 -6401.5 39.0 39.071

-153 -6362.3 39.2 3g,140

AUCO , TSA TYPE UNDESIG._ BASED ON

WITH CALC. MUTT. FACTCR OF I.O0000.
REFERENCE TEMPERAIURE O. DEG. C

1,60 BY POWELL,B_NCH

TEMP EMF DELEMF DE/DT
OEG C MIC V MIC V MIC V/bGC

-152 -6323.2 39.1 39.211
-151 -6283.9 39.3 39.280
-150 -6244.6 3g.3 39.351

-149 -6205.2 39.4 ........ 39.420
-148 -6165.7 39.5 39.490

-147 -6126.2 3g.5 39.560

-166 -6086.6 39.6 39.630
-165 -6047.0 39.6 39.701

-144 -6007.3 39.7 39.771
163 -5967.5 39.8 ..... 39'840

-142 -5927.6 39.g 3g.898
-141 -5887.8 39.8 39.967
-140 -5847.8 40.0 39.998

-139 -5807.8 40.0 40.048

-i38 -5767.8- _0.0 .... 60.097

-137 -5727.7 40.I 40.I68

-136 -5687.5 60.2 40.197

-135 -5647.3 40.2 40.267

-134 -5607.0 40.3 40.298

-133 -5566.7 40,3 40.347

-132 -5526.3 40.4 40.398

-131 -5485.9 40.4 40.448

-130 -5445.4 40.5 40,498

-129 -5404.8 40.6 40.546

-128 -5364.2 40.6 40.586

-127 -5323.6 4C.6 40.626

-126 -5283.0 40.6 40.666

-125 -5242.3 40.7 40.706

-124 -5201.6 40.7 40.746

-123 -5160.8 40.8 40'786

-122 -5120.0 40.8 40.826

-121 -5079.2 40.8 40.866
-120 -5038.3 40.9 40.906

-119 -4997.4 40.9 40.946

-118 -4956,4 41.0 40,g86

-i17 -4915.4 41.0 41.027

-I16 -4874.4 61.0 41.064

-115 -4833.3 41.I 41.094

-I14 -4792.2 41.1 41.124
-113 -4751.0 41.2 41.154
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.... THERMI]COUPLE TABLE FOR N.AG VS

NAT. BUR. CF STANDARDS PUB. UNPUB.

GENERAL , LCT ANY • USERS

TEST DATE SEPTEMBER

TEMP EMF DELEMF OE/DT

.....DEG C MIC V MiC V MIC VIOGC

-112 -4?09.8 41.2 41.184

-111 -4668.7 41.1 41.214

-II0 -4627.4 41.3 41.244

-I09 -4586.1 41.3 41.274

...._I08 "4564.8 4i.3 41.305

-I07 -4503.5 41.3 41.334
-106 -4462.i 41.4 41.365
-Io5 -442o.7 41.4 41.394
-I04 -4379.3 41.4 41.424

.......-Io3 -4337.9 41.4 _1.455

-I02 -4296.5 41.4 41.484

-I01 -4255.0 41.5 41.515

-Ioo -4213.5 41.5 41.543

-99 -4172.0 41.5 41.563

.........-_8 -4i30-.5 41.5 41.583

-97 -4088.9 41.6 41.603

-96 -4C47.3 41.6 41.623

-95 -4005.7 41.6 41.643

-94 -3964.1 41.6 41.663
......"93-3922.4 41.7 41.683

-92 -388C.7 41.7 41.703

-91 -3839.0 41.7 41.723

-90 -3797.3 41.7 41.343

-89 -3755.6 41.7 41.763
-'88 -3713.8 41.8 41.783

-87 -3672.0 41.8 41.803

-86 -3630.2 41.8 41._23

-85 -35B_.3 41.9 41.843

-84 -3546.4 41.9 41.863
-83 -3504.5 41.9 41.883

-82 -3462.6 41.9 41.903

-81 -3420.8 41.8 41.923

--80 -3378.8 42.0 41.943

-79 -3336.8 42.0 41.963

--78 -3294.8 42.0 41._83

-77 -3252.8 42.0 42.C04

-76 -3210.8 42.0 42.022

-75 -3168.8 42.0 42.031
-74 -3126.8 42.0 42.042

"73 -3C84.8 42.0 42.052

AUCO , I_A I"v'PE UNDESIGL_ B_SE'I) ON .......

WITH CALC. MUTT. FACTCR OF 1.00000.

REFERENCE TEMPERATURE O. DEG. C

1,60 BY POWELL,BLNCH

TFMP

DEG C
EMF DELEMF DE/DT

MIC V MIC V MIC V/DGC

-72 -3042.7 42.1 42.062

-71 -3000.6 42.1 42.071

-70 -2958.5 42.1 42.082

-69 -2916.4 42.1 42.091

-68 -2874.3 42.1 42.101

-67 -2832.2 42.1 42.111
-66 -2790.1 42.1 42.122

-65 -2748.0 42.1 42.131

-64 -2705.9 42,1 42.141

-63 -2663.8 42.1 42.151

-62 -2621.6 42.2 42.161
-6Z -2579.4 42.2 _2.171
-60 -2537.2 42.2 42.181
-59 -2495.0 42.2 42.192
-58 "2452.8 42.2 ...... -4Z_261 ....

-57 -2410.6 42.2 42.211

-56 -2368.4 42.2 42.222

-55 -2326.2 42.2 42.231

-54 -2284.0 42.2 42.241
"53 -2241.8 42.2 " /,2.25i "

-52 -2199.6 42.2 42.261

-51 -2157.3 42.3 42.272
-50 -2115.0 42.3 42.281

-49 -2072.7 42.3 42.292

"48 -2030.4 42.3 42.302 _

-47 -1988.1 42.3 42.310
-46 -1945.8 42.3 42.310
-45 -19G3.5 42.3 42.310

-44 -1861.2 42.3 42.310

-43 -1818.9 42,3 - 42,3-i0

-42 -1776.6 42.3 42.310

-41 -1734.3 42.3 42.310

-40 -1692.0 42.3 42.310

-39 -1649.7 42.3 42.310

-38 -1607.4 42.3 .... 42.3i0

-37 -1565.1 42.3 42.310

-36 -1522.8 42.3 42.310

-35 -1480.5 42.3 42.310

-34 -1438.2 42.3 42.310

-33 -1395.9 42.3 42.310
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--_I-IERM13COUPLE TABLE FUR N._G ....VS AUCO , ISA I_EUKD-ESIG;TBASEIF-ON---

NAT. BUR. CF STANDARDS PUB. UNPUB. W[TH CALC. MULT. FACTCR OF 1.OCO00.

GENERAL , LOT ANY • USERS REFERENCE TEMPERATURE O. DEG. C
TEST DATE SEP]EMBER 1,60 BY POWELL,B_NCH

TEMP EMF DELEMF DEIDT

......DEG C NiL V MIC V MIC _/DGC

TEMP EMF DELEMF OE/DT

DEG C MI-CV ....MIC V MIC VIDGC

-32 -1353.6 42.3 42.310 8 338.2 42.3 42.310
-31 -1311.3 42.3 42.310 9 380.5 42.3 42.311
-30 -1269.0 42.3 42.310 10 422.8 42.3 42.308

-29 -1226.7 42.3 42.310 11 465.0 42.2 42.298

-28 -1184.4 42.3 42.310 - " i2 ....... 507.2 .... _2_2 ....... 42T289--

-27 -1142.1 42.3 42.310 13 549.4 42.2
-26 -1099.8 42.3 42.310 14 591.6 42.2
-25 -1057.5 42.3 42.310 15 633.8 42.2
-24 -1015.2 42.3 42.310 16 676.0 42.2

....._23 --'g72.9- _2.3 42.31o .... 17 --7_8._ --42.-2

42.279

42.268
42.259
42.248
42.239

-22 -930.6 42.3 42.310 IB 760.4 42.2 42.228

-21 -888.3 42.3 42.310 19 802.6 42.2 42.218
-20 -846.0 42.3 42.310 20 844.8 42.2 42.208

-19 -803.7 42.3 42.310 21 887.0 42.2 42.198

"i8 _761.4 42.3 42.310 .................22 929_2 -_2-.-2........42-_f88

-17 -719.1 42.3 42.310 23 971.3 42.1 42.178

-16 -676.8 42.3 42.310 24 1013.4 42.1 42.168

-15 -634.5 42.3 42.310 25 1055.5 42.1 42.158

-14 -592.2 42.3 42.310 26 1097.6 42.1 42,148
" --i3 -549.9 42.3 42.310 ...................................

-12 -507.6 42.3 42.310

-II -465.3 42.3 42._I0

-I0 -423.0 42.3 42._I0

-9 -380.7 42.3 42.310

........ _8 -338.4 42.3 42.3i0-

-7 -296.1 42.3 42.310

-6 -253.8 42.3 42.310

-5 -211.5 42.3 42.310

-4 -169.2 42.3 42.210

-3-126.9 42.3 42.310

-2 -84.6 42.3 42.310

-I -42.3 42.3 42.310

-0 0.0 42.2 42.310

1 42.2 42.2 42.310
2 84.4 42.2 42.310

3 126.7 42.3 42.310

4 169.0 42.3 42._I0
5 211.3 42.3 42.310

6 253.6 42.3 42.310

7 295.9 42.3 42.310
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APPENDIX B

Low temperature thermocouple information and services.
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I. "STANDARD" TABLES

The Cryogenic Data Center of the National Bureau of Standards

maintains "standard" tables of voltage vs. temperature for ten therrno-

couple pairs frequently used at low temperatures. These tables con-

rain interim values which will be useful until national NBS, ASTM, and

ASA tables are established for cryogenic temperatures. The "standard"

tables now available are slightly different than the previously published

tables. The differences are caused by adjusting the older tables to ob-

tain smoother first and second differences of the voltages and sensi-

tivities. The materials, ISA designations, temperature ranges of the

data, and literature references are shown below.

Material

Copper vs Constantan

Copper vs Gold-cobalt

Copper vs "normal" Silver

Chromel vs Alumel

Chromel vs Constantan

Chromel vs Gold-cobalt

Iron vs Constantan

(modified 191 B)

Iron vs Constantan

(R. P. 1080)

"Normal" Silver vs

Constantan

"Normal" Silver vs

Gold- cobalt

Registered Trademark

Letter Temp

Designations Range References

TP-TN 1 -300°K l, Z

None 1 -300° K I, 2

None 1-300 °K I, Z

KP -KN 1 -280 °K 2

EP-EN 1-280 °K - -

None I-Z80°K - -

JP-JN 1-280°K 2

YP-YN 1-280°K 2

None 1-300°K

None 1 -300 °K - -
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II. MODIFICATIONS OF "STANDARD" TABLES

Users should recognize that a particular thermocouple pair will

not normally generate voltages identical to those listed in the "standard"

tables. For example, if two copper vs. constantan thermocouples are

made from two different spools of constantan, the voltages produced by

these thermocouples will be different, and neither will be in exact agree-

ment with the "standard" copper vs. constantan table.

To overcome this difficulty and achieve the best possible ac-

curacy in the use of thermocouples the user generally resorts to a spot

calibration. The spot calibration establishes a voltage for a given

thermocouple for a definite temperature difference. The ratio of volt-

age {measured) to voltage {"standard" table) is then applied as a factor

to the existing "standard" table voltage. The result is a working table

for a particular thermocouple. A working calibration table could be

established for every thermocouple in use; however, it will generally

suffice to have one working table for all of the thermocouples made

from one spool of wire.

Calibrations and certifications of thermocouple materials in

some temperature ranges can be obtained from the Temperature

Physics Section of the Institute for Basic Standards, National Bureau of

Standards, Washington, D. C. The Cryogenics Division of the Institute

for Materials Research does not perform spot calibrations or thermo-

couple certifications.

HI. AVAILABLE SERVICES AND DATA

The Cryogenic Data Center will furnish, at cost, the following

materials or services upon request.
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I. "Standard" thermocouple tables. "Standard" thermocouple

tables are available for the ten materials listed in part I. These

printed tables contain the following information: temperature

(one degree Kelvin or Celsius intervals}, voltage (microvolts),

sensitivity (microvolts per degree), and the first differences

in the voltages (microvolts). Samples of the tabular data are

shown in examples 1 and 2. Example 1 is in degrees Kelvin

with a 0.0 degree Kelvin reference temperature and example 2

is in degrees Celsius with a 0.0 degree Celsius reference tem-

perature.

2. "Standard" thermocouple data decks. The data on the com-

puter cards is the same as that in the printed tables except that

the voltage first differences are omitted and the cards have only

degree Kelvin intervals with a 0.0 degree Kelvin reference tem-

perature. The card decks are color striped to agree as nearly

as possible with ISA's recommended color code for positive

thermocouple extension wire. Example 3 is a typical data card.

3. A program deck, FACTOR, written in FORTRAN II or IV.

FACTOR was developed to adjust the "standard" data to fit a

particular thermocouple. This program will be discussed in

detail later in this report.

4. Computer modified tables and data decks. The Cryogenic

Data Center will process, on the NBS computer, spot calibra-

tion data furnished by the user. The Data Center will then

supply the user with any combination of adjusted working tables

and data decks. The following information must be given by the

user in order to produce a working table or card deck for a

particular thermocouple:
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a) Users name (1 to lZ characters)

b) Company or laboratory (1 to 15 characters)

c) Thermocouple material

d) Lot identification (1 to 6 characters)

e) Temperature units (degree Kelvin or degrees Celsius)

f) Reference temperature (same units as in (e))

g) Spot calibration high temperature (same units as in (e))

h) Spot calibration low temperature (same units as in (e))

i) Resulting voltage (absolute value in microvolts)

j) Test date (1 to 14 characters)

k) Output form: Tables only or tables and cards

Support necessary for the development of the services describ-

ed in this paper has been supplied by NASA, Marshall Space Flight

Center, Huntsville, Alabama. The Cryogenic Data Center will assume

the responsibility of maintaining the services on a cost basis.
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[HERMOCOUPLE TABLE FOR COPPER VS AUCO , ISA TYPE UNDESIG., BASED ON

NAT. BUR. OF STANDARDS PUB, R-188 WITH CALC. MULT. FACTOR OF 1.000.

GENERAL , LOT ANY . USERS REFERENCE TEMPERATURE O. DEG. K

TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELEMF DEIDT TEMP EMF DELEMF DEIDT

OEG K MIC V MIC V MIC VIDGK DEG K MIC V MIC V MIC VIDGK

l 0.53 0.53 1,047 41 640.6 26.4 26.600

2 2.09 1.56 2.070 42 667.4 26.8 26.963

3 4.66 2.57 3.069 43 694.6 27.2 27.317
4 8.22 3.56 4.044 44 722.1 27.5 27.662

5 12.74 4.52 4.994 45 749.9 27.8 27.998

6 18.20 5.46 5.920 46 778.1 28.2 28.326

7 24.57 6.37 6.822 47 806.6 28.5 28.646

8 31.83 7.26 7.700 48 835.4 28.8 28.958

9 39.96 8.13 8.554 49 864.5 29.[ 29.262

IO 48.93 8.97 9.383 50 893.9 29.4 29.558

II 58.72 9.79 10.188 51 923.6 29.7 29.846
12 69.30 10.58 10.969 52 953.6 30.0 30.127
13 80.65 11.35 11.726 53 983.9 30.3 30.402
14 92.75 12.10 12.458 54 1014.4 30.5 30.669

15 105.6 12.9 13.165 55 [045.2 30.8 30.929

16 119.1 13.5 13.848 56 1076.2 31.0 31.183

17 133.2 14.I 14.513 57 1107.5 31.3 31.430

18 148,0 14.8 15.165 58 1139.I 31.6 31.671

19 163.5 15.5 15.803 59 I170.9 31.8 31.906

20 179.6 16.l 16.427 60 1202.9 32.0 32.134

21 196.4 16.8 17.038 61 1235.1 32.2 32.356

22 213.7 17.3 17.635 62 1267.5 32.4 32.573

23 231.6 17.9 18.219 63 1300.2 32.7 32.784

24 250.1 18.5 18.791 64 1333.1 32.9 32.989

25 269.2 19.1 19.349 65 1366.2 33.1 33.189

26 288.8 19.6 19.893 66 1399.5 33.3 33.384

27 308.9 20.1 20.424 67 1433.0 33.5 33.574

28 329.6 20.7 20.941 68 1466.7 33.7 33.759

29 350.8 21.2 21.446 69 1500.5 33.8 33.938

30 372.5 2[.7 21.938 70 1534.5 34.0 34.112

31 394.7 22.2 22.417 71 1568.7 34.2 34.280

32 417.3 22.6 22.884 72 1603.1 34.4 34.442

33 440.4 23.1 23.340 73 1637.6 34.5 34.599

34 464.0 23.6 23.785 74 1672.3 34.7 34.753

35 488.0 24.0 24.218 75 1707.1 34.8 34.905

36 512.4 24.4 24.640 76 1742.1 35.0 35.056

37 537.3 24.9 25.052 77 1777.2 35.1 35.205

38 562.6 25.3 25.454 78 1812.5 35.3 35.352

39 588.2 25.6 25.846 79 1847.9 35.4 35.497

40 614.2 26.0 26.228 80 1883.5 35.6 35.641

EXAMPLE I
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THERMOCOUPLE TABLE FOR COPPER VS AUCO , ISA TYPE UNDESIG. t BASED ON

NAT. BUR. OF STANDARDS PUB. R-188 WITH CALC. MULl. FACTOR OF 1.000.

GENERAL _ LOT ANY USERS REFERENCE TEMPERATURE O. DEG. C
TEST DATE SEPTEMBER 1,60 BY POWELL,BUNCH

TEMP EMF DELEMF DE/DT TEMP EMF DELEMF DE/Dr

DEG C MIC V MIC V MIC V/DGC DEG C MIC V MIC V MIC V/DGC

-272 -9871.05 0.70 1.202 -232 -9227,2 26.4 26.655
-271 -9869.34 1.71 2.221 -231 -9200.3 26.9 27.017

-270 -9866.62 2.72 3.217 -230 -9173.0 27°3 27.369
-269 -9862.91 3.71 4.188 -229 -9145.5 27.5 27.713
-268 -9858.25 4.66 5.134 -228 -9117.6 27.9 28.048

-267 -9852.65 5.60 6.C57 -227 -9089.4 28.2 28.375

-266 -9846.15 6.50 6.955 -226 -9060.8 28.6 28.693
-265 -9838.75 7.40 7.830 -225 -9032.0 28.8 29.004
-264 -9830.50 8.25 8.680 -224 -9002.9 29.1 29.307
-263 -9821.40 9,10 9.505 -223 -8973.4 29.5 29°602

-262 -9811.49 9.91 10.307 -222 -8943.7 29.7 29.889
-261 -9800,80 10.69 11.084 -221 -8913.6 30.1 30.169
-260 -9789.33 11.47 11.837 -220 -8883.3 30.3 30.442
-259 -9777.11 12.22 12.566 -219 -8852.7 30.6 30.708
-258 -9764.2 12.9 13.269 -218 -8821.9 30.8 30.968

-257 -9750.6 L3.6 13.949 -217 -8790.9 31.0 31.220

-256 -9736.4 14.2 14.612 -216 -8759.5 31.4 31.467
-255 -9721.5 14.9 15.262 -215 -8727.9 31°6 31.707
-254 -9705.9 15.6 15.897 -214 -8696.1 31.8 31.941
-253 -9689.7 16.2 16.520 -213 -8664.0 32.1 32.168

-252 -9672.8 16.9 17.128 -212 -8631.8 32.2 32.389

-251 -9655.4 17.4 17.723 -211 -8599.4 32,4 32.605
-250 -9637.4 18.0 18.306 -210 -8566,6 32.8 32,815
-249 -9618.8 18,6 18.876 -209 -8533.7 32.9 33.019
-248 -9599.6 19.2 19.431 -208 -8500.6 33.1 33.219

-247 -9580.0 19.6 19.974 -207 -8467.2 33.4 33.413
-246 -9559.8 20.2 20.502 -206 -8433.7 33.5 33.602
-245 -9539.0 20.8 21.018 -205 -8400.0 33.7 33.786
-244 -9517.7 21.3 21.521 -204 -8366.2 33.8 33.964
-243 -9495.9 21.8 22.011 -203 -8332.1 34.1 34.138

-242 -9473.7 22.2 22.488 -202 -8297.9 34.2 34.305
-241 -9451.0 22.7 22.953 -201 -8263.5 34.4 34.466
-240 -9427.8 23.2 23.408 -200 -8229.0 34.5 34.622
-239 -9404.2 23.6 23.851 -199 -8194.2 34.8 34.776
-238 -9380.1 24.1 24.282 -198 -8159.4 34.8 34.928

-237 -9355.6 24°5 24.702 -197 -8124.4 35.0 35.078

-236 -9330.7 24.9 25.113 -196 -8089.3 35.[ 35.227
-235 -9305.3 25.4 25.513 -195 -8054.0 35.3 35.374
-234 -9279.7 25.6 25.904 -194 -8018.5 35.5 35.519
-233 -9253,6 26.1 26.284 -193 -7982.9 35,6 35,663

EXAMPLE 2
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V_ AUCO 1. O. 53 1,047 o. __.09 __.070

l In l i i l I i

l

___________________________________|________________$_|_________________________
1 I I 4 l I I I I __iiiii4_iin_i__4i4i44_474i4_i_ii__i___

Illl Illllllillllllllllllllllllllill|lllllllllllllllllilllllllillllllllllllllllll

2222|222222222222222222222222222222222222222222

i3333333i333133333ii3_33333ii|33333383333333333

4144444|444444444444444444444444444444i44444444

+SSlSSSSSSSS+SSSsssmsssSSSSSlS+SSSS55SSSSSSS55S

666666655|6615666666666666666666666656656666666

777777777777777777777777777777777777777|7777777

IOSllleeSleOlllOSl$lliOSeolioSOOlSSlieillSlllel

9991919191991999999t911999199919999191919

22222222222i2222222|22222222|2222

333333333333i333333313333313ii333

444444444444444444444444444444444

555555555555555555555555SSSSS5555

666666666616616666666616666811666

7777777777777777777777777777777|7

IllllllllelllllllBltllBllllllilll

9999999999999999999999999999n9999959999

EXAMPLE 3
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The Program FACTOR:

To help the user prepare working tables for given thermocou-

ples a computer program called FACTOR has been developed, in order

to use the FACTOR program to generate his own "working" data the

user is presumed to have:

1. The program FACTOR (card deck),

2. The appropriate "standard" thermocouple card deck,

3. Results from the user's spot calibration (to be punched as

data cards), and

4. Access to a computer which will accept either FORTRAN

II or IV.

The FORTRAN II version of FACTOR was written for an IBM

model 7090, but should be compatible with IBM models 7070/7074, 705

and 704. FACTOR may be compatible as written or easily adapted to

some other types of computers. When ordering a FACTOR program,

the type of computer to be used should be specified.

The FACTOR program calculates the proper ratio of voltage

(measured) to voltage ("standard" table), applies it to the existing

"standard" thermocouple table and produces a working table for a par-

ticular thermocouple. FACTOR is designed to allow any number of

data decks to be processed at one time, and any number of adjustments

to be made on any or all of the decks. The options available in the

FACTOR program are:

1. FACTOR program in either FORTRAN II or FORTRAN IV

language,

2. Output in degrees Kelvin, °K, reference temperature in °K,

B-8



3. Output in degrees Celsius, °C, reference temperature in °C,

4. Output in the form of printed tables,

5. Output in the form of printed tables and punched data cards,

6. The reference temperature (emf zero) may be any temper-

ature that falls within the range of the "standard" tables.

These options are selected by the user by punching cards as described

below.

Description of User Punched Cards:

There are three cards with which the user must concern him-

self. Two cards must be punched by the user for each set of output

(tables or tables and cards in either °K or =C with one reference tern-

perature).

1.

Z.

Card Punching Detail:

Card A

Columns 1 - 6:

Card A contains the information from the spot calibration.

Card B identifies the material, user, date, etc.

Columns II - 20:

Columns gl - 30:

System of units; either DEG. K or DEG. C.

The space between the period and K or C

is required.

High temperature of spot calibration; must

include a decimal point (number of decimal

points carried is users option) and units

must be consistent with system of units

chosen in columns 1 - 6.

Low temperature of spot calibration; same

form as used in columns II - Z0 (number of

decimal places need not be the same).
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Columns 31 - 40:

Columns 41 - 50:

Columns 58 - 60:

Card B

Columns 1 15:

Columns Zl - Z6:

Columns 31 42:

Columns 51 - 64:

Voltage from spot calibration; units must

be microvolts. There must be a decimal

point.

Reference temperature; there must be a

decimal point and must be in the units

chosen in columns 1 - 6.

Punch YES if punched cards are desired in

addition to a printed table. Punch NO in

columns 58 - 59 if only a table is v_anted.

Company or laboratory name; may be any

length up to 15 letters.

Material lot number; may be any coding

desired to identify the particular spool of

wire in question, and may be any length up

to six characters.

Users name; may be any length up to lZ

character s.

Date of test; may be written in any form

desired within the given space, and may be

any length up to 14 characters.

The third card is called REPEAT card and is used as follows: the re-

peat card is used only when more than one set of output is desired for

the same material. If the user wishes to process two or more thermo-

couples of the same material in one machine run he must punch a RE-

PEAT card as described below for each extra thermocouple.
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REPEAT Card

Columns 1 - 21:

Column 50

Columns 55 - 60:

Columns 68 - 70:

Example :

Punch REPEAT LAST T.C. DECK

Punch 0 (Ed. zero)

Punch DEG. K; must punch DEG. K re-

gardless of units wanted. There must be a

space between the period and K.

Punch YES

As an example of how the FACTOR program may be used sup-

pose the user has two "standard" thermocouple decks - one of type XP-

XN and the other of type ZP-ZN. The temperature range of the "stand-

ard" deck for the X material is 0 - 300°K and for the Z material it is

0 - 280°K. The user has three spools of the X material and two spools

of the Z material. The user identifies the three spools of X material

as 001, 002, and 003; the two spools of Z material are identified as

101 and 102.

Spot calibrations are made on each spool in question (5 tests).

Each spot calibration was done with a high temperature of 273. 15°K

(0.0°C) anda low temperature of 76.7°K (-196.95°C). The data taken

in each test was the high and low temperatures and the resulting voltage

in microvolts.

Let us further suppose that the user is JOHN DOE of DUMMY

COMPANY, and that the test date was JANUARY 3, 1965.

XP-XN Material

Spool 001 : The output is to be a table in °K with a

90.0°K reference temperature (first set of

output). The user would also like a table

and punched cards in °C with a 0.0°C refer-

ence temperature. (second set of output).

B-I1



Spool 002 :

Spool 003:

Spool i01:

Spool 10g:

The output is to be a table in °K with 0.0°K

reference temperature (third set of output).

The output is to be a table and punched cards

in °K with a 77.0°K reference temperature

(fourth set of output).

The output is to be a table in °C with a refer-

ence temperature of -167.90°C (fifth set of

output).

The output is to be a table and cards in °K

with a Z0.0=K reference temperature (sixth

set of output).

The deck arrangement and the "user punched cards" for this ex-

ample are illustrated on the following pages.

The MONITOR CONTROL CARDS shown in the deck arrange-

ment will differ to some degree for most computer installations. In-

formation concerning what cards are necessary and how to punch them

should be available from the particular computer facilities.

The "standard" data deck for each thermocouple material will

consist of KEY CARD 1, KEY CARD 2, and the thermocouple data.

These KEY cards are already punched and must not be changed.

NOTE: The monitors used in some computer facilities will differ to

some extent from the standard IBM monitor for which FACTOR was

written. The FACTOR program uses tape five as a peripheral read

unit, tape six as a peripheral print unit, and tape seven as a peripheral

punch unit. If the monitor being used utilizes different tape units for

these functions the program must be altered to indicate the tape units

needed. As it is now written the FACTOR program uses the read units

in statements I00,105,120,140 and 150, the print unit in statements 665,

680,690,700, 7Z5,735,800,810,865,870,880,890,955,965, 10Z0 and 1030,

and the punch unit in statements 1095 and 1097.
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CARD B

CARD A

REPEAT CARD

CARD B

CARD A

DARD" DATA DECK FOR ZP-ZN

IICARD B

CARD A I

REPEAT CARD

CARD B

CARD A

REPEAT CARD

CARD B

CARD A

REPEAT CARD

CARD B

CARD A

DARD" DATA DECK FOR XP-XN /
/

PROGRAM DECK

MONITOR CONTROL CARDS

/

/

/

EXAMPLE DECK ARRANGEMENT
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;f'It'ly CO_'IP_!_"_' '3_:rl JOHLt D'3E J_!"_UqR"/ 3, 1965

m I I I I I m I CARD B

II III I II I I I I I

eI__I___0___I_______II_______________________________I__I__I____________________

K i_73.1_, ?'6. !' 95'3'3.1 9,3. :_', _'_-_

IIII I I I I CARD A

I II

ooooooooooooooooooooooooooooooooooooIIOOOOoooooIoIOOOOOOOOOOOOOOOOOOO 0000000050|
| 2 a 4 | | 7 I O 1011 1213141mlllTlIIg_I21_nM_'qN_'m_m31_"_34'_37_41 4243_4S_47q4050SI_s4NN_uMN01umNmm_muNTI__I

_1__1_____1_____11I____________________I11___1______1__1_1______111I______`_I1__1

These cards immediately follow the data deck of the XP-XN material.

They furnish the FACTOR program with the data required to generate

the first set of output from spool 001.

,°,.
":i'Ir,_._'_t_"( ' :":_-I [ J,'.u_ ...... - .... _'_! ;_"_' '.:..', 1 _=,-,

I I i I I I I I CARD B

II III I II I I I I I

OlOOlOOOOOOOlOOOoooouooooooooooooooooooooooooooooooolOOlOOlOOOooooooooooooooee8

':: -,. ,-_ - 19=,. '9_ ==',-'9.7 ;'_. _"; 'tE_

IIII i I I I I I CARD A

I

oooIooo|oooooosooIOI#OOOOOIOOOOOoooooooooooooooIoIOOOOOOOIOIOOOOOOooo 0000000001!

LA'-T T.C, DEC:k, '5 DE'3. k_ YES

I II I III III IIII I

I I I I I REPEAT CARD

_____I___II_I____________________________________I_________________I_I_____|___!

_____I___I______IIII_III_I_II_I__III__II_I_II___IIIIIIIII__I_I_II__I_II_III__I_I_

Information for the second set o£ output from spool 001 is supplied

by these three cards.
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CO!":F'_T".iY O0] JOHq DOE J_HLiqT<Y _, 1'__,5

I I I I I I I ii CARD B

ll liB i in i i i l i

OlOOlOOOOOOOlOOOOOOOliOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOlOOiIOOOOOOOOOOOOOOOOOOOO
nZ4_N 27 3B m 31 _ _34 3_ 1 3734 m4041 4243 44 _ _47 Q O _ 51 _ _ N _ N 57 M WM

k 277. 1S 7__,.._ '_'-:475. q :I.'3 !'+0

lill l I I I CARD A

l In

__________________________________________________________________________________
| 2 3 4 5 I 7 I 9 1Oil 12131415111711112921 22 23 24 25 2127 2129 'in 3132 33 34 35 36 37 3139 40 4142 43 44 _ 52S.1S4_M5754MG011126314_miTUOl'mTI _73747_N77_I

L__:T T.C. _:_vC'.?.::I :-_ Z+E3, _::i YE +-

l in I Ill ill Rill l

l l I l l REPEAT CARD

________________________________________________________________________________
I 2 3 4 S I 7 I I 1011 _213_4_5_1_2_2_2223242_2_72_2_3_3_323334353_37N394_4_4243444SG4_qM5_5_m6_N_Mm_71_4_

____i_1_|__1___________1__1_1__1___1_1____1__11_1____________________________11_

Third set of output

,-_:Oi,:F<_Y q._-!_ J:3!4H .q'3_ _!<_-_:_1¢¢:'_-' -::, | '_:.%_=,

I I I I I I I II CARD B

II III I II I I I I I

_____________________________________________________________________________u__

_::i -'7-_-;. I+_, ,-"'_.:- -: _.'-.:l. "-, 77. 7._ "?_5.

Bill i i i i l CARD A

!

_________________________________________________i_______|_|____________________
_ 4_ 47 _ _ M 51_2

L_"-':T T.C. DE'3_::I +_q DE,3, k YE "-_,

I In i liB ill Bill i

l i l i l REPEAT CARD

____________B___________________________________________________________________
1 2 3 4 S I 7 l I 1011 _2_3_4_5_1_1_1_2_2_2223242_2_2_2_3_313233343_3_37:_3_4_4142_34445_4_M__7_|__7_74_

1____11___1____11__111_1__11111_1_111111111__1__11_11_1____11___1__111_1____1111

Fourth set of output
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bIHY CO:,iP_:'i'f l 0 ! JOH,"_ [JOE J_?tUf4R"/ 3 _ ! 9_5

l l l l l 1 l l CARD B

ll lll I ll 1 1 1 1 1

_l__l_______l________l_______________________________l__l__l____________________
$ 1 | 4 | I 7 $ | _o_2_314|im_1Im21_nMmN27mnm3_3_343Ss37_m_4_6147MMNS_u_NmM_7N_m_umNNN_Imm_M]

C 0.0 -196.95 55'.:':-'_,.0 -167.5.'-I _0

llll 1 1 1 1 I CARD A

1 1 ll

_o_______________l_____________________l_________l____________________________|!
I 2 $ 4 6 I 7 O I 1011121514151017711030Z In_24_3127_I213031_xD_I_31$1_O3oQ41_M47wQm61_NSM$1iNNIlumMNm_Wm_71__N

IF!1111111111111111111111111111111111111111111111111111111111!111111111111111111

These cards follow the "standard" data deck for the ZP-ZN material.

Generate the fifth set of output.

COi"l;'qh't' 10:: .]ON_.; :iOE Jc,_-4U_:;_:Y _, 196-

1 1 1 1 1 1 1 I CARD B

ll lll 1 ll 1 1 1 1 1

__________________________________________________________________________________
I | | 4 | I 1 I I 10111|l|14|llllTllllmll_22314_S II

!" "_7'3.1=., 7;. -_ 73_6. ? _3.0 "_El_

llll 1 1 1 1 1 CARD A

1

_____________________________o_________________i_l_______l_i___________________!

L_"sT T.C, IE_ {i !IE:3, _ "_'E_

1 ll 1 Ill lll llll 1

1 1 1 1 1 REPEAT CARD

_____l___ll_l____________________________________l_________________l_l__________

14_l111l1_1111111_11_111111_1111_111111_111_11111_11_1_1_1_1_1_11111111111111

Sixth and final set of output.
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APPENDIX C

FACTOR program listing in Fortran II, Fortran IV, and

Fortran 3600.

C



FACTOR PROGRAM (FORTRAN IZ )

I0

ii

12

13
14

16
30

301

40

4Ul

41

411

50

55

60

65

70

80

FORMAT

FORMAT

FORMAT

FORMAT

FORMAT

FORMAT

FORMAT

A6,4X,4FIO.O,7X,A3)

49X,I1,4X.,A6,7X,A3)

A6,A6,A3,SX,A6,4X,A6,A6,8X,A6,A6,A2)

A6,A4,FIO-O,FIO.2,FIO.3,1OX,FIO.O,FIO.2,FIO.3)
IOX,3110,4A6,A2)

2(10X,3FI0,0))

3X'4HTEMP,SX,3HEMF,3X,6HDELEMF,SX,SHDE/DT,TX,4HTEMP,SX,
3HEMF,3X,6HDELEMF,5X,5HDE/DT,3X}

FORMAT(2X,5HDEG K,4X,5HMIC V,2X,5HMIC V,4X,9HMIC

4X,5HMIC V,2X,5HMIC V,4X,gHMIC V/DGK//)

FORMAT(2X,5HUEG C,4X,5HMIC V,2X,5HMIC V,4X,gHMIC

4X,5HMIC V,2X,5HMIC V,4X,9HMIC VIDGC//)

FORMAT(I7,FIO.2,F7.2,FIO.3,111,FI0.I,F7.I,FIO.3//)

FORMAT(17,PI0.2,r7.2,FI0.3,111,FI0.I,F7.I,FI0.3)

FORMAT(17,Fg.I,F7.I,FII.3,111,FI0.I,F7.I,FI0.3//)

FORMAT(17,F9.I,F7.I,FII.3,111,FI0.I,F7.I,FI0.3)
FORMAT(17,Fg.I,F7.I,FII.3//)

FORMAT(IHI,24H THERMOCOUPLE TABLE FOR ,A6,4H VS ,A6,11H,

V/DGK,4X,5HDEG K,

V/DGC,4X,5HDEG C,

ISA TYPE

801,A6,A2,10H, BASED ON/29H NAT. BUR. OF STANDARDS PUB. ,A6,28H WITH

802CALC. MULT. FACTOR OF ,F7°5,1H./IX,A6,A6,A3,6H, LOT ,A6,29H° USERS

803 REFERENCL TEMPERATURE,F7°3,1X,A6/16X,10HTEST DATE ,A6,A6,A2,5H E
804Y ,A6,A6//)

90 DIMENSION T(300),IT(300),TOC(3OO),EMFIN(3OO),EMF(3OO),DELEM(300),
901DEDTIN(30U),DEDT(300)

95 FREQUENCY i15(300),40G(300),425(300),375(300),470(300),625(300),
951705(300),780(300),1080(300),640(300)

io0

102
105

io5

ii0
112

115

12o

120

130

132

133
134

140

141

142

144

150

1501ADATLI,ADATE2,ADATE3
C
C

151

152

1152
2152

3152

DATA DECK AND KEY CARDS READ IN

READ INPUT TAPE 5,11,1A,ATESTI,ATEST2

IF(IA)I40,140,105

REAO INPUT TAPE 5,14,1TEMPI,ITABLE,IFMTCH,AMATP,AMATN,APUB,
1 ATYPE1,ATYPE2

K2=IFMTCH+I

ITEMPL=ITABLE

DO 130 I=ITEMPI,IT_MPL,2

READ INPUT TAPE 5,16,T(1),EMFIN(1),DEDTIN(1),T(I+I),EMFIN(I+I),
IDEDTIN(I+I)

CONTINUE

K9=K2

IF(IFMTCH)134,134,140
K9=K2+1

READ INPUT TAPE 5,10,AUNIT,TEMPHI,TEMPLO,ETEST,UREFT,ACARD
ITABLE=ITEMPL

IUNIT=I

REFTMP=UREFT

READ INPUT TAPE 5,12,ACOMPI,ACOMP2,ACOMP3,ALOT,ANAMEI,ANAMEL,
I

CONVERSION OF REFTMP,TEMPHI, AND

IF(AUNIT-ATESTI)I52,155,152

REFTMP=REFTMP+273.15

TEMPHI=TEMPHI+273.15

TEMPLO=TEMPLO+273.I5
IUNIT=2

TEMPLO INTO DEG. K SYSTEM
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C
C

C
C

C
C

COMPUTATION OF
155"ITEMLO=TEMPLO
160
165

170
175
180
185
190
195
ZOO
2G5

210
215
220
225
23O
235
24O
245
25O
255

260
265

270

FACTOR

TEMP3=ITEMLO-I
TEMP4=ITEMLO

TEMP5=ITEMLO+I
EMFI3=EMFIN(ITEMLO-I)

EMFI4=EMFIN(ITEMLO)

EMFI5=EMFIN(IIEMLO+I)

U=EMFI3*(TEMPLO-TEMP4)*(IEMPLO-TENP5)/2°0

V=EMFI4*(TEMPLO-TEMP3)*(TFMP5-TEMPLO)

W=_MFI5*(TEMPLO-TEMP3)*(TEMPLO-TEMP4)/2°0

EMFLO=U+V+W

ITEMHI=TEMPHI

TEMP6=ITEMHI-I

TEMP7=ITEMHI

TEMP8=ITEMHI+I

EMFIB=EMFIN(ITEMHI-I)

EMFI7=EMFIN(ITEMHI)

EMFI8=EMFIN(ITEMHI+I)

X=EMFI6_(TEMPHI-TEMP7)*(TEMPHI-TEMP8)/2°0
Y=EMFI7*(TEMPHI-TEMP6)*(TEMP8-TEMPHI)

Z=EMFIB*(TEMPHI-TLMP6)*(TEMPHI-TEMPT)/2.0

EMFHI=X+Y+Z
ETABLE=EMFHI-EMFLO

FACTOR=ETEST/ETABLE

305
310
315
320

325
330
335
340

345
350
355
360
365
372
374

CALCULATION OF EMFR

IF(REFTMP)320,310,320

EMFR=0.0

GO TO 375

ITEMP0=REFTMP

TEMP0=ITEMPO

TEMPI=TEMP0+I.0

TEMP2=TEMPG+2,0
EMFIO=EMFIN(ITEMPO)

EMFII=EMFIN(ITEMPu+I)

EMFI2=EMFIN(ITEMPO+2)

A=EMFI0*(REFTMP-TEMPI)*(REFTMP-TEMP2)/2,0

B=EMFII*(REFTMP-TEMP0}*(TEMP2-REFTMP)

C=EMFIZ*IREFTMP-TEMP0)*IREFTMP-TEMPI)/2-O

EMFR=(A+B+C)*FACTOR
IFIIUNIT-I)465,375,465

CALCULATION OF EMF AND DEDT

375 DO 395 J=ITEMPI,ITEMPL

38U IT(J)=T(J)

385 EMF(J)=EMFIN(J)*FACTOR-EMFR

390 DEDT(J)=D_DTIN(J)*FACIOR
395 CONTINUE
396 GO TO 398

FOR ENTIRE TEMP,

EMF,DELEMF,AND DEDT VALUES CORRESPONDING TO

465 K3=ITEMPL-2

C-Z

RANGE

EVEN DEG.



C
C

470
48O
485
490
495
50O
505
510
515
54O
545
56O
565
570
575
580
585
590
595
620
625
630
635
64O
645
65O

DO 540 I=ITEMPI,K3
D=EMFIN(1)*0.78625

E=EMFIN(I+1)*0.27750
F=EMFIN(I+2)*(-O.06375)

EMF(1)=(D+E+F)*FACTOR-EMFR
X=DEDTIN(1)*u.78625

Y=DEDTIN(I+I)*0.27750

Z=DEDTIN(I+2)*(-O.06375)

DEDT(1)=(X+Y+Z)*FACTOR
CONTINUE

K4=K3+l

Dl=EMFIN(K4-1)*(-O.06375)
EI=EMFIN(K4)*O.97750

Fl=EMFIN(K4÷I)*O._8625

EMF(K4)=(DI+EI+F1)*FACTOR-EMFR

XI=DEDTIN(K4-1)*(-O°06375)

YI=DEDTIN(K4)*O°97750

ZI=DEDTIN(K4+I)*O
DEDT(K4)=(XI+Y!+Z

ITABLE=ITABLE-1

DO 635 I=ITEMPI,2

IT(1)=T(1)-273.15

CONTINUE

DO 650 I=274,1TAB

IT(1)=T(1)-272.85

CONTINUE

.08625

1)*FACTOR

73

LE

CALCULATION OF OELEMF

398 DELEM(1)=EMF(1)+EMFR

399 LI=ITEMPI+I

400 DO 420 J=LI,IFMTCH

405 E2=EMF(J)+O.O05

410 E3=EMF(J-I)+O.O05

415 DELEM(J)=_MF(J)-EMF(J-I_-MODF(E2,0,O1)+MODF(E3,0.O1)
420 CONTINUE
425 DO 445 J=Kg,ITABLE

430 E4=EMF(J)+O.U5
435 ES=EMF(J-I)+u.05

440 DELEM(J)=EMF(J)-EMF(J-I)-MODF(E4,0°I)+MODF(ES,0°I)
445 CONTINUE

PAGE HEADIN_ WRITEOUT

665 WRITE OUTPUT TAPE 6,80,AMATP,AMATN,ATYPEI,ATYPE2,APUB,FACTOR,

6651ACOMP1,ACOMP2,ACOMP3,ALOT,UREFT,AUNIT,ADATEI,ADATE2,ADATE3,
6652ANAMEI,ANAMEL

680 WRITE OUTPUT TAPE 6,30

685 GO TO (690,7UO),IUNIT

690 WRITE OUTPUT TAPE 6,40
695 GO TO 704

7UO WRITE OUTPUT TAPE 6,41

WRITEOUT FOR PARAMETERS FROM

704 IF(IFMTCH)780,780,705

705 DO 775 L=ITEMPI,IFMTCH

T=I TO T=FORMAT CHANGE



C
C

C
C

710 IF(XMODF(L-ITEMPI+I,5))735,715,735
715 IF(XMODF(L-ITEMPI+I,40))735,735,725
725 WRITEOUTPUTTAPE6,50,1T(L),EMF(L),DELEM(L),DEDT(L),IT(L+40),
7251EMF(L+40),DbLEM(L+40),DEDT(L+40)
730 GO TO 775
735 WRITEOUTPUTTAPE6,55,1T(L),EMF(L),DELEM(L),DEDT(L),IT(L+40),
7351EMF(L+40),OELEM(L+40),DEDTIL+40)
775 CONTINUE

WRITEOUT FOR PARAMETERS FROM T:FORMAT CHANGE TO T=40

780 DO 850 L=K2,40
785 IF(XMODF(L-ITEMPI+I,5))810,790,810

790 IF(XMODF(L-ITEMPI+1,40))810,810,800

800 WRITE OUTPUT TAPE 6,60,1T(L),EMF(L),DELEM(L),DEDT(L),IT(L+40),

8001EMF(L+_U),DELEM(L+40),DEDT(L+40)
805 GO TO 850
810 WRITE OUTPUT TAPE 6,65,IT(L),EMF(L),DtLEM(L),DEDT(L),IT(L+40),
8101EMF(L+4U),DELEM(L+40),DEDT(L+40)
850 CONTINUE

855 N=O

PAGE HEADING

865 WRITE OUTPUT
8651ACOMPI,ACOMP

8652ANAMEI,ANAME

870 WRITE OUTPUT

875 GO TO (88u,8
880 WRITE OUTPUT
885 GO TO 900
890 WRITE OUTPUT

WRITE OUT

TAPE 6180,AMATP,AMATN,ATYPEI,ATYPE2,APUB,FACTOR,

2,ACOMP3,ALOT,UREFT_AUNIT,ADATEI,ADATE2,ADATE3,

L

TAPE 6,30

90),IUNIT

TAPE 6,40

TAPE 6,41

PARAMETER WRITE OUT FOR SECOND,THIRD,ETC, PAGES

900 N=N+I

905 J:80*N+I

906 JE=J+39

910 DO i065 L=J,JE

930 IFCL-ITABLE)935,935,1075

935 IF(L+40-ITABLE)940,940,1005
940 IF(XMODF(L-ITEMPI+I,5))965,945,965

945 IF(XMODF(L-ITEMPI+I,4U))965,965,955
955 WRITE OUTPUT TAPt G,60,IT(L),EMF(L),DELEM(L),DEDT(L),IT(L+40),

9551EMF(L+4u),D_LEM(L+40),DtUT(L÷4U)
960 GO TO 1065

965 WRITE OUTPUT TAPE 6,65,1T(L),EMF(L),DELEM(L),DEDT(L),IT(L+40),

9651EMF(L+40),OELEM(L+49),DEDT(L+40}
970

1005

i010

1020

1025

1030

1065

1070

C

GO TO 1065
IF(XMODF(L-ITEMPI÷I,5))I030,1010,1030

IF(XMODF(L-ITEMPI+I,40))I030,1030,1020
WRITE OUTPUT TAPE 6,70,1T(L),EMF(L),DELEM(L),DEDT(L)

GO TO i065

WRITE OUTPUT TAPE 6,65,1T(L),EMF(L),DELEM(L),DEDT(L)

CONTINUE

IF(J+79-1TABLE)865,I075,1U75
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I

P

C
1075

1080
1085

1090

lO91

PUNCHED DECK OUTPUT

IF(ACARD-ATEST2)1200,1080,1200

DO 1100 [=ITEMPI,ITABLE,2
TOC(I)=IT(i)
TOC(I+I)=IT(I+I)
[F(I-ITABLE)1095,1097,1097

1095 WRITE OUTPUT TAPE
10951EMF(I+l),DEDT(I+l)
lu96 GO TO 110U
iu97 WRITE OUTPUT
ii00 CONTINUE
1200 GO TO i00

END
* DATA

TAPE

7,13,AMATP,AMATN,TOC(I},EMF(1),DEDT(1),TOC(I_I),

7,13,AMATP,AMATN,TOC(1),EMF(1),DEOT(1)
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FACTOR PROGRAM ("fORTRAN

CFCTOR ADJUSTMENT OF PUBLISHED TABLES FOR UNITS,REF. TEMPS,AND FACTOR

DIMENSION T(3OO),IT(3OO),TOC(3OO),EMFIN(3OO),EMF(3OO),DELEM(300),

1DEDTIN(3OU),DEDT(300)

10 FORMAT(A6,4X,4FIO°O,TX,A3)

11 FORMAT(49X,II,4X,A6,7X,A3)

12 FORMAT(A6,A6,A3,5X,A6,4X,A6,A6,BX,A6,A6,A2)

13 FORMAT(A6,A4,FIU°O,FIO°2,FIO.3,1OX,FIO°O,FIO.2,FIO°3}

14 FORMAT(IOX,3110,4A6,A2)

16 FORMAI(2(IUX,3FIO.O))

30 FORMAT(3X,4HTEMP,bX,_HEMF,3X,6HDELEMF,5X,SHDE/DT,7X,4HTEMP,SX,

13HEMF,3X,6HDLLEMF,5X,SHDL/DT,3X)

4U FORMAT(2X,5HDEG K,4X,SHMIC V,2X,SHMIC V,4X,9HMIC v/DGK,4X,SHDEG K,

14X,5HMIC V,2X,SHMIC V,4X,9HMIC V/DGK//)

41 FORMAT(2X,5HDEG C,4×,SHMIC V,2X,SHMIC V,4X,9HMIC v/DGC,4X,SHDE6 C,

14X,5HMIC V,2X,5HMIC V,4X,QHMIC V/DGC//)

50 FORMAT(I7,FIO°2,F7°2,F10°3,1_},FIU°I,F7°I,FI0°3//)

55

60

65

7C)

80

I00

102

105

ii0

112

115

120

130

132

133

134

140

141

142

144

150

FORMAT(17,FIO.2,F7.2,FIO.3,111,FIO.I,F7.I,FIO.3)

FORMAT(17,F9°I,F7.1,F11°3,1!I,F10.1,F7.I,FIO°3//)

FORMAT(17,F9.1,F7.1,FI1°3,111,FlO.I,F7°l,FIO.3)

FORMAT(17,Fg.I,F7.1,F11.3//)

FORMAT(IHi,ZqH THLRMOCOUPLE TABLE FOR ,A6,4H VS ,A6,11H, ISA TYPE

I,A6,A2,1OH, BASED ON/29H NAT. BUR. OF STANDARDS PUB. ,A6,28H WITH

2CALC. MULT. FACTOR Or ,F Y.5,1H./EX,A6,A6,AS,6H, LOT ,A6,29H. USERS

3 R_FhRLNCL TLMPLRA[UR_,F /.3,1X,A6/16X,IOHTEST DATE ,A6,A6,A2,SH B

4Y ,A6,A6//)

90 DIMENSION T(3OO),IT(3OO),TOL(3OO),EMFIN(3OO),EMF(3OO),DELEM(300),

1DEDTIN(3OO),L)EDT(300)

95 FREQUENCY II5(300},qOU(300),425(3UO),375(500),470(300),625(300),

l105(30U),IUO(300),lOSO(900),b4U(3UO)

C

C

151

152

1152

2152

DATA DLCK AND KEY CARDS READ IN

REAO (5,11)IA,ATESTI,ATLST2

IF(IA)I40,140,105

READ (5,14)ITEMPI,ITAmLL,IFMTCH,AMATP,AMATN,APUB,

K2=IFMTCH+I

ITEMPL=ITA_LE

DO 130 I=ITLMPI,ITEMPL,2

READ (b,16)T(1),_MFIN(1),OEDTIN(1),T(I+I),EMFIN(I+I),

CONTINUE

K9=K2

IF(IFMTCH)I34,134,14U

K9=K2+I

REA_ (5,10)AUNIT,TLMPHI,TEMPLO,ETE_T,UREFT,ACARD

ITABLE=ITEMPL

IUNIT=I

REFTMP=UREFT

KEAD (5,12)ACOMPI,ACOMP2,ACOMP3,ALOT,ANAMEI,ANAMEL,

IADATE3

ATYPEI,ATYPE2

OEDTIN(I+I)

ADATEI,ADATE2,

CONVERSION Or R_FTMP,TEMPHI,

IF(AUNIT-ATLSTI)I52,155,152

REFTMP=REFTMP+273.15

TEMPHI=TEMPHI+273,I5

TEMPLO=TEMPLO+273,15

ANU TEMPLO INTO DEG. K SYSTEM

I
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3152

C

C

155

160

165

170

175

180
185

190

195

ZOO
205

210

215

220

225

Z30
235

240

245

2bO

255

260
265

270
C

C

305

310

315

32O

325

330

335

340

345

350
355

360

365

372

374

C

C

375

380

385

390

395

396

C
C

IUNIT=2

COMPUTATION OF FACTOR

ITEMLO=TEMPLO

TEMP3=ITEMLO-I

TEMP4=ITEMLO

TEMP5=ITEMLO+I

EMFI3=EMFIN(iTEMLO-1)

EMFI4=EMFIN(ITEMLO)

EMFI5=EMFIN(ITEMLO+I)

U=EMF!3*(TEMPLO-TEMP4)*(TEMPLO-TEMP5)/2.0

V=EMFI4*(ThMPLO-TEMP3)*(TEMP5-TEMPLO)

W=EMFI_*(TEMPLO-TLMP3)_ITEMPLO-TEMP4)/2.U
LMFLO=U+V*W

ITEMHI=TEMPIII

TEMP6=ITEMHI-I

TEMP7=ITEMHI

TEMPS=ITEMHI+I

LMFI6=EMFIN(ITEMHI-1)
EMFIZ=EMFINIITEMHI)

EMFIB=EMFIN(ITEMHI+I)

X=EMFI6*(TEMPHI-TEMP7)_(TEMPHI-TEMP8)/2,0

Y=EMFI7*(TEMPHI-T_MP6)*(TEMPB-TEMPIII)

Z=EMFIU*(TEMPHI-TEMP6)*(TEMPMI-TEMP7)/2.0
EMFHI=X+Y+Z

ETABLE=EMFHI-EMFLO

FACTOR=ETEST/ETABLE

CALCULATION OF EMFR

IF(REFTMP)320,31U,320

EMFR=O.O

GO TO 375

ITEMPO=REFTMP

TEMPO=ITEMPO

TEMPI=FEMPU+I.U

TEMP2=TEMP0+2.0

EMFIO=EMFIN(ITEMPO)

EMFII=EMFIN(ITEMPO+I)

EMFI2=EMFIN(ITEMPO+2)

A=EMFIU*IREFTMP-TEMPl)*(REFTMP-TEMP2)/2.0

B=EMFII*(RLFTMP-TEMP0)*(TEMP2-REFTMP)

C=EMFI2*(REFTMP-TEMP0)*(REFTMP-TEMPI)/?°0
EMFR=(A+B+C)*FACTOR

IF(IUNIT-I)4_5,375,465

CALCULATION OF EMF AND DEDT

DO 395 J=ITEMPI,ITEMPL
IT(J):T(J)

EMF(J)=EMFIN(J)*FACTOR-EMFR

DEDT(J)=DLDTIN(J)*FACTOR

CONTINUE

GO TO 398

FOR !NTIRE TEMP.

EMF,DELEMF,AND DEUT VALUES CORRESPONDING TO

RANGE

EVEN DEG, C
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C
C

465
47O
480
485
490
495
500
5O5
510
515
540
545
560
565
57O
575
58O
585
59O
595
620
625
630
635
640
645
650

_3=ITEMPL-2
DO 540 I=ITEMPI,K3
D=EMFIN(1)*0.78625
E=EMFIN(I+I)*O,27750
F=EMFIN(I+2)*(-O.06375)
EMF(1)=(D+E+F)*FACTOR-EMFR
X=DEDTIN(1)*O,78625
Y=DEDTIN(I+I)*O.2775G
Z=DEDTIN(I+2)*(-O.06375)
DEDT(1)=(X+Y+Z)*FACTOR
CONTINUL
K4=K3+I
Dl=EMFIN(K4-1)*(-O.06375)
El=EMFIN(E4)*0.97750
Fl=EMFIN(K4+I)*O.08625
EMF(K4)=(OI+EI+F1)*FACTOR-EMFR
Xl=DEDTIN(K4-1)*(-O.06375)

Yl=DEDTIN(K4)*O.97750
Z1=DEDTIN(K4+1)*O.08625
DEDT(K4)=(XI+YI+Z1)*FAETOR
ITABLE=ITABLE-1
DO 635 I=ITEMPI,273
IT(1)=T(1)-273.15

CONTINUE

DO 650 I=274,1TAbLE

IT(I)=T(1)-272.85

CONTINUE

CALCULATION OF DELEMF

398 DELEM(1)=EMF(1)+EMFR

399 LI=ITEMPI+I

400 DO 420 3=LI,IFMTCH

405 E2=EMF(J)+O.O05

410 E3=EMF(J-I)+O.d05
415 DELEM(J)=EMF(J)-EMF(J-I)-AMOD(E2,0°OI)+AMOD(E3,0°OI)

42O CONTINUE

425 DO 445 J=Kg,ITABLE

430 E4=EMF(J)+O.05

435 E5=EMF(J-I)+O.05

440 DELEM(J)=EMF(J)-EMF(J-I)-AMOD(E4,0°I)+AMOD(ES,0.1)

445 CONTINUE

PAGE HEADING WRITEOUT
665 WRITE (6,80)_MATP,AMATN,ATYPEI,ATYPE2,APUB,FACTOR, ACOMPI,ACOMP2,A

ICOMP3,ALOT,UREFT,AUNIT,ADATEI,ADATE2,ADATE3, ANAMEI,ANAMEL

680 WRITE (6,30)

685 GO TO (690,700),IUNIT
690 WRITE (6,40)
695 GO TO 704
700 WRITE (6,41)

WRITEOUT FOR PARAMETERS

704 IF(IFMTCH)78v,780,705.

705 DO 775 L=ITEMPI,IFMICH

FROM T:I TO T=FORMAT CHANGE
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775
C
C

780
785
790
8OO

710 IF(MOD(L-ITLMPI+1,5))735,715,735
715 IF(MOD(L-ITEMPI+1,40))735,735, (25

725 WRITE (6,bO)IT(L),EMF(L),DELEM(L),DEDT(L),IT(L+40),
1M(L+40),DLDT(L+40)

730 GO TO 775

73b WRITE (6,55)IT(L),EMF(L),DELEM(L),DEDTIL),IT(L+40),
IM(L+40),DEDT(L+40)

CONTINUE

805

810

85O
855

C
C

865

870

875

88O

885

890

C
C

9U0

9O5

906

910

930

935

94G
945

955

960

965

970

1005

i010

1020

1025

lu30

Iu65

1070

C

C

EMF(L+40),DELE

EMF(L+40),DELE

WRITE OUT

DO 850 L=K2,40

IF(MOD(L-ITEMPI+I,5))810,79U,810

IF(MOD(L-ITEMPI+I,40))81n,810,800

WRITE (6,60)IT(L),FMF(L),DEIEM(L),DEDT(L),IT(L+40),

IM(L+40),DEDT(L+40)
GO TO 850

WRITE (6,65)IT(L),EMF(L),DLLEM(L),DEDT(L),IT(L+40),
IM(L+40),DEDT(L+40)

CONTINUE
N=O

FOR PARAMETERS FROM T=FORMAT CHANGE TO T=40

EMF(L+40),DELE

EMF (L+40 ),DELE

PAGE HEADING WRITE OUT

WRITE (6,80)AMATP,AMATN,ATYPLI,ATYPE2,APUB,FACTOR,

ICOMP3,ALOT,UREFT,AUNIT,ADATEI,ADATE2,ADATE3,
WRITE (6,30)

GO TO (88U,890),IUNIT

WRITE (6,40)

GO TO 900

WRITE (6,41)

ACOMPI,ACOMP2,A

ANAMEI,ANAMEL

PARAMET
N=N+I
J=80*N+
JE=J+39
DO
IF

IF
IF

IF

ER WRITE OUT FOR SECOND,THIRD,ETC, PAGES

1065 L:J,JE
(L-ITABLE)935,935,1075
(L+40-ITAdLE)940,940,1005

(MOD(L-ITkMPI+I,5))965,945,965
(MOD(L-ITLMPI+I,40))965,965,955

WRITE (6,60)IT(L
1M(L+40),D_DT(L+4

GO TO 1065
WRITE (6,65) IT(L

1M(L+40),DEDT(L+4
GO TO 1065
IF(MOD(L-ITEMPI+
IF(MCD(L-ITEMPI+

WRITE (6,70)IT(L
GO TO 1U65

WRITE (6,65)IT(L
CONTINUE
IF(J+79-1TABLE)8

),_MF(L),DELEM(L),DEDT(L),IT(L+40),
O)

),EMF(L),DELEM(L),DEDT(L),IT(L+40),

O)

1,5))1030,1010,1030

1,40))1030,1030,i020

),EMF(L),DELEM(L),DECT(L)

),EMF(L),DLLEM(L),DEDT(L)

6b,I075,1075

EMF(L+40),DELE

EMF(L+40),DELE

PUNCHED DECK OUTPUT
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1075 IF(ACARD-ATEST2)1200,1080,1200

1080 DO ii00 I=ITEMPI,ITABLE,2

1085 TOC(1)=IT(1)

1090 TOC(I+I)=IT(I+I)

1091 IF(I-ITABLE)1095,1097,1097

1095 WRITE (7,13)AMATP,AMATN,TOC(1),EMF(1),DEDT(1),TOC(I+l_,EMF{I+1),_

1DT(I+I)

1096 GO TO 11_0

lU97 WRITE (7,13)AMATP,AMATN,TOC(1),EMF(1),DEDT(1)

1100 CONTINUE
1200 GO TO 100

END
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I

FACTOR PROGRAM (FORTRAN 3600)

10 FOI_AT(A6t_X,4FIO,Ot7XtA3)

lI FORMAT(49X,II,WX_A6_7X,A3)

1_ FORMAT(A6_A6,A3.SX,A6t4XtA6tA6,BXoA69A6tA2)
13 FORMAT(A6,A_,FIO.OtFIO.2oFIO.3tlOXtFIOoOtFIO.2tFIO.3)
14 FORMAT(IOX_3IIOt4A6_A2)

16 FORMAT(Z(IOXt_FIO.O))
30 FORMAT (3X_4_TEMP,SXt3HEMF93Xt6HDELEMF_SX95HDE/DT9 ?X9_HTEM-P-_-Xt

13HEMF,3x,6HOELE_FtSXt5HOE/DT93X)

40 FORMAT(_XtSHUE5 Kt4X_SHMIC Vt2XoSHMIC Vt4Xo9HMIC

14X,SHMIC V,_X,bHMIC V_4XggHMIC V/DGK/)

41FORMAT(2X,SHUEB Ct4XtSMMIC Vt2XoSHMIC Vt4XtgHMIC
14X,SHI_IC V,RX,SHMIC V,4X,gHMIC V/OGC/)

50 FORMAT(17,Fio,2,FI.2,FIO'3'III,FiO,I'F7'I_FiOL3/)

55 FORMAT(17,FIU.d_F/,2,FIO,3_III,FIO,I,F7,1_FIU,3)

6U FORMAT(17_Fg,],FT,I_FII,3_III_FIO,I,FT,I_FlO,3/)

b5 FORMAT(17,FV,I,F7,1_FII,3_III,FIO,I_F7,1_FIO,3)

70 FORMAT(II,F9.I,F7,I,FII,3/)

80 FORMAT(IHI,_4H THERMOCOUPLE TABLE FOR _A6_4H VS _A6_IIH_ ISA
],A6,A_,|OH, _ASED ON/29H NAT, BUR, OF 5TANOARDS-_-B%-_A6,28H

V/DGK_4X_SHDEG K_

V/DGC,4X_SHDEG C_

TYPE

WITH

_CALC, _ULT, FACTOR OF ,F7,5,1H,/IX_A6,A6,A3_6H, LOT _A6,29H, USERS

3 REFERENCE TEMPERATURE,FT,3_IX_A6/16X,IOHTEST DATE _A6_A6_A2,SH B

_Y _A6_A6/)

90 DIMENSION I(300),IT(3OO)_TOC(3OO),EMFIN(3OO)_EMF(3OO)_DELEM(300)_

I_EDTIN(3OO},DEDT(300)

DATA OECK AND KEY CARDS READ IN

100 READ(60_II)IA_ATESTl_ATEST2 $ IF(EOF,60)1300,102

I0_ IF(IA)L40,IWO,I05

105 READ(60.I_}ITE_I,ITABLE,IFMTCH_AMATP,AMATN,APUB_

110 K2=IFMrCH+I
11_ ITEMPL=ITA_LE
115 DO 130 I=ITE_PI_ITEMPL_

I_0 REAb(60,16)T(1)_EMFIN(1)_DEDTIN(1)_T(I÷I),EMFIN(I*I)_

130 CONTINUE

13_ K9=K_
133 IF(IFMTCH)I_,134,140
I3_ Kg=_2+I
I_0 READ(6U,In)AUNIT,TEMPHI,TEMPLO_ETEST,UREFI_ACARD

141 ITAbLE=ITE_PL

142 IUNIT=I
14_ REFTMP=U_EFT

150 READ(6U_I_)ACO_PI,ACOMP2_ACOMP3_ALOT_ANAMEI_ANAMEL,
IADATE]

C
C

1Sl

152
115_

_lS_
315_

C
C

155
160
!hh

ATYPEI_ATYPE2

DEDTIN(I÷I)

ADATEI_ADATE_,

CONVERSION OF HEFTHP_TEMPHI_

IF(AU_tT-ArESTI)IS_,I55_I52

REFTMP=REFT_IP÷_73,15
TEMPHI=TE_PMI+_73,15

TEMPLO=TEMFLO+_73,15
IUNIT=_

AND TEMPLO INTO DEG, K SYSTEM

COMPUTATIO_ OF FACTOR

ITEMLO=TEMPLO

TEMP3=ITEML(.)-I
TEMP4=iTE_LO
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FTN5.00

1/0

lqO
195
200

205
21o
215

22O

230
23.5

2_5
2bO
2.55
26u
265
270

C
C

305
310
315
3;'O
3 ;_F',
33U
335
340

345
350

355
30O
305

3 T;"
37_.

C

C
375
380
385
390

39_

3',.)6

C

C

465

47O
48O

485

49O

495

5O0

5u5

TEMPS=ITEMt.O÷I

EMFI3=EMFIN(ITEMLO-I)

EMFI4=EMFIN(ITEMLO}

EMFIS=tMFIN(ITEMLO*I)
U=EMFI3_(TEMPLO-TEMP_)_(TEMPLO-TEMPS)I2.0

V=EMFI_(TEMPLO-TEMP3)_(TEMPS-TEMPLO)

W=EMFIS_(TEMPLU-TEMP3)_(TEMPLO-TEMP4)/2.0

EMFLO=U÷V+W

ITEMHI:TE_PHI

TEMP6=ITEMHI-I

TEMP7=LTEMHI

TEMPB=ITEMHI÷]
EMFI6=EHFINtITSMMI-I)

EMFI7=EMFIN(ITEMHI)

EMFIB=EMFINtITEHHI÷I)

X=EMFIb_(TEMPHI-TEMP7)_(TEMPHI-TEMR8}/2.0

Y=EMFI/_(TEMPHI-TEMPb)_(TEMPB-TEMPHI)

Z=EMFIB_(TEMRHI-TEMPB)_(TEMPHI-TEMPT)/2,0

EMFNI=X+Y÷Z

ETABLE=EMFHI-EMFLO

FACTOR=ETEST/ETABLE

CALCULATION OF EMFR
IF(REFTMP)3?U,310,320

EMFR=O,O

GO TO 375

ITEMPO=NEFIMP

TEMPO=[TEMP(|
TEMPI=TEMPO*].()

TEMP2=IhMRU÷2._J

EMFIO=EMFIN(ITEMPn)

EMFII=EMFIN(IT_Pn÷I)
EMFI2=EMFIN(ITtMPO÷2)

A=EMFIu_(nEFIr,IW-TFMPI}*(REFTMP-TEMR2)/2,O

8=EMFII_(PEFI!4P-TEMPU)_(TEMP2-REFTMP}
C=EMFI_(REFT,_P-TE_PO)_(REFrMP-TEMPI)/_,O

EMFR=(A+H÷C}_FACTOR

IF(ItJNIT-})_65,3/5,465

CALCULAIION OF EMF AND BEDT

DO 395 J=IIEMPI,ITEMPL

IT(J)=T(J)
EMF(J)=EMFLN(J)_FACTOR-EMFR

DEDT(J)=OEoTIN(J)_FACTOR

CONTINUE

GO TO 3q8

FOR ENTIRE TEMP. RANGE

EMF,DELEMF,ANO _)Et)T VALUES

K3=ITEMPL-2
DO 5_0 I=ITEMPL,K3

O=EMFIN(1)_O,Td625

E=EMFIN(I*I)_),27750

F=EMFIN(I÷2)_(-O.O6375)

EMF(I)=(U÷E÷F)OFACTOR-EMFR

X=DE[)TIN(I)_O.(8625

Y=DEI)TIN(I÷_)_0.27750

CORRESPONDING TO EVEN DEG, C

05118/65
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F_NS,00

P

C
C

C
C

C
C

05/18/65

510 Z=DEDTIN(I+2)_(-O,06375)

515 OEDT(1)=(X+Y÷Z)_FACTOR

540 CONIINUE

5_5 K4=K3*I

560 Dl=EMFIN(K4-1)_(-O,06375)
565 El=EMFIN(K4)_O.97750
570 FIfEMFIN(K4÷I)_O.08625
5?5 EMF(K4)=(DI*EI÷FI)_FACTOR-EMFR

580 XI=DEDTIN(K_-1)e(-O,06375)

585 yI=DEDTIN(K_)_O,97750

590 Zl=DEDTIN(K4÷1)_O,08625
595 DEUT(K_)=(XI÷YI+ZI)eFACTOR
620 ITABLE=ITABLE-I
625 DO b35 I=ITEMPI_273
630 IT(I)=T(I)-273.]5
635 CONTINUE

640 DO 65h I=_74_ITABLE

645 IT(I)=T(I)'272.85
650 CONTINUE

398

399

400
4O5

410
_15

42O

425
430

435

4q. U
445

CALCULATION OF DELEMF
DELEM(1)=FMF(1)÷EMFR

LI=ITEMPI÷I

DO _20 J=LJ,IFMTCH

E2=EMF(J)+U,O05
E3=tMFtJ-I)÷O.UO5
DELEM(J)=FMF(J)-EMF(J-I)-AMOO(E2_O,OI)+AMOD(E3,0,OI)

CONTINUE

DO 445 J=Kg,ITABLE
E4=EMF(J)+O,05

E5=EMF(J-I)÷O.05

DELEM(J)=EMF(J)-EMF(J-I}-AMOD(E4,0,1)+AMOD(E5,O'I)

CONTINUE

PAGE rIEADING W_ITEOUT
665 WRITE (oI,_(J)Ar.IATP,AMATN_ATYPEI,ATYPEE,APtJB,FACTOR, ACOMPI_ACOMP2_A

ICOMP3,ALOT,('REFT,AUNIT,ADATEI,ADATF29A[)ATE3, ANAMEItANAMEL

680 wHIlt (bl,3U)
61_5 GO TO (690,700),IUNI[
690 WRITE (61,40)

695 GO TO tO4
70u WRITE(bl,41)

704
7O5
710

715
7_b

WRiTE_UT F{)H pARAMETEHS FROM T=I TO T=FORMAT CHANGE

IF (IF _1CM) 7_0,780,705

DO 775 L=ITEi_PI,IFMTCH

IF (MOO (L-I TEMPI ÷I ,5) )735,715,735
IF (MO[) (L-I TEMPI- I '*0) )735,735,725
WRITF(61,_O}IT(L},EMF(L),[)ELEM(L),DEbT(L},IT(L÷40),

IM(L+$O),I)EDT(L+40)

730 GO TO 775

735 WRIIE(bI,55)IT(L},EMF(L),DELEM(L),OEDT(L),IT(L÷40),

IM(L÷4O) ,[)E()I(L+_O)
775 CONTINUE

EMF(L÷40),DELE

EMF(L÷40)tDELE

WRITE OUT FOR PARAMETERS FROM T=FORMAT CHANGE TO T=40
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C
C

C
C

78n DO 850 L:KZ,40

7H5 IF (MOD(L-IIEMPI+I,5))810t790,810

79n IF(MOD(L-ITEMPI*I,40))81OtSIO,800
800 WRITE (61,60) IT(L),EMF(L)tDELEM(L),DEDT(L)gIT(L*40}' EMF(L÷40}tDELE

IM(L*40) ,DEi)T(L+40)

80_ GO TO dSO
810 WRITE(61,65)IT(L),EMF(L),DELEM(L),DEDT(L)'IT(L÷40)' EMF(L÷40_)_!O.E_L_E_

IM (L+40) ,DEDT (L÷40)

850 CONTINUE

855 N=O

PAGE HEADING WRITE OUT

865 WRITE(OI,80)AMATPtAMATNoATYPEI,ATYPE2,APUBtFACTOR'
ICOMP3,ALOT,UREFT,AUNIT,ADATEI,ADATE2,ADATE3' ANAMEI;ANAMEL--

870 WRITE(61,30)

875 @0 TO (.HO,H_O),IUNIT

880 WRITE(61,40)

885 00 TO 9u0

890 WRITE(b1,41)

900
905
906

910
930
glib
940
945
955

960
965

97O

I00_

I010
I020

fOE5

1030

I065
I070

PARAMETER w_IT_ OUT FOR SECOND,THIRD,ETC, PAGES

N=N÷I
J=80*N+I
JE=J÷39

DO lO_b L=J,JE
IF(L-ITA_I.E)935,935,1075

IF(L+40-ITABLEI940,940,1005
IF(MOD(L-ITEMPI÷I,5) )g65,945,965

IF (MOO (L-ITEMPI • I,40) )965,965,955

WRITE(61'_O)IT(L)'EMF(L)'DELEM(L)'DEDT(L)'IT(L*40)'

IM(L+40},DEOI(L+40)

GO TO X065
WRITE(bl,65)lT(L),EMF(L),DELEM(L},DEDT(L),IT(L÷40)'

IM(L÷_O),DEUT(L÷40)

GO TO 1065
IF(MOI)(L-ITEHPI+I,5))I030,1010,1030

IF(MO_(L-ITEMPI÷I,40))IU30,1030,1020

WRITE(OI,7q)IT{L),EMF(L),DELEM(L),DEDTiL )

GO TO 1065
WRITE(61,6b)IT(L),EMF(L),DELEM(L),DEDT(L)

CONTINUE
IF(J÷l�-ITA_LE)865,1075,1075

ACOMPX,ACOMP2,A

EMF (L÷40} 'DELE

EMF(L÷40),DELE

1075
1080

I085
I090

PUNCHED DECK OUTPIJT

IF(ACARD-ATEST2)I200,1080,1200

UO II00 I=ITEMPI,ITABLE,2

TOC(1)=IT(I}

TOC(I.I)=IT(I÷I)

1091 IF(I-ITABLE)I095,1097,1097
1095 WRITE(b2,1J)AMATP,AMATN,TOC(I},EMF(1),DEDT(1)'TOC(I+I)'EMF(I*I}tDE

IOT(I+I)

I096 GO TO II00
1097 WRITE(b2,13)AMATP,AMATN,TOC(1),EMF(1)tl)EDT(1)

I100 CONTINUE
1200 GO TO I00

13o0 END
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